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NOMENCLATURE

area
entrainment coefficient
entrainment coefficient

nominal jet radius

aerodynamic drag coefficient
specific heat at constant pressure

non-accelerating drag contribution

mean combustor diameter pricr to bend

mean combustor diameter at exit

density ratio

Froude number

gravitational acceleration
buoyancy force

enthalpy

channel height at entrance

channel height at exit

momentum ratio

channel length

Jet Mach number squared

ii



Hz YE;s cross flow Mach number squared

n coordinate perpendicular to s

P static pressure

q volumetric flux

Q volumetric entrainment

T radius vector in the bend
originates at its center

R air gas-constant

Ri radius of inner wall of bend

Ro radius of outer wall of bend

s longitudinzl jet coordinate

S spacing between jets

Sr=S/(2b°) spacing ratio

T absolute temperature

U cross flow velocity

v local jet velocity

\Y average jet velocity

W weight factor

x x axis

y y axis

z 2 axis
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Greek

Tj local

T
s

T
TjO - Ts

Subscripts

a

3

3

(¢}

Sugerscrigts

angle between cross flow direction
and the x axis

angle between the direction of g
and the x axis

specific heats ratio

angle between jet center-line
and the x axis

density

non-dimensional local temperature

ambient
jet
cross flow

initial,or,location of
jet injection port

non~dimentional

iv



CHAPTER I

INTRODUCTION

The structural behavior and interaction of turbulent jets with
their surroundings has been an important field of theoretical
and experimental study for many years.

Jet interactions may be found in many areas of engineering
importance. Atmospheric and Marine ecological problems, propulsion
and combustion are just examples of problems which require the
understanding of turbulent jet behavior.

A reasonable amount of information is available on the mixing
problem of single jet in quiescent surroundings (for example see
Ref. 1,2,26) and non-accelerating cross flows (Ref. 1,11,19).

There is also information about free slot jets and slot jets in
coflowing streams (Ref. 2,35), but only some in cross streams
(Ref. 27,29).

Most of the works feature studies of jets either with weak body
forces and large momenta, or jets with very low momenta dominated
mainly by body forces. There are fewer investigations which embody
both large inmertia and body forces and there are apparently nome
who deal with pressure gradient effects associated with accelera-
tion of the fluid surrounding the jet, in conjunction with imertia
and gravitational forces.

This work was motivated by the lack of information concerning




the cooling jet mixing problem typical of compact reverse flow com-
bustors for jet engines. In such combustors [Fig. 1] the

combustion gases accelerate longitudinally as well as transversely as
the flow turns through the angle of 180 degrees before impinging upon

the turbine blades.
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Figure 1, A typical reverse-flow combustor

The blades, pushed to their endurance limit due to a demand for
efficient engines, are designed for a specific environment, part of
which is a tailored temperature profile at the combustor exit. A
typical profile is shown in Figure 2. It has a high value at the
blade tip location, gradually decreasing towards the root. This
distribution is wanted due to the centrifugal loads which become

higher closer to the blade hub.



To achieve such a profile, it is common practice to use cooling
jets which mix with combustion gases and create a temperature
profile which depends on the location of the jet ports, the jet
fluxes, and other parameters.

The purpose of this study is the investigation of some of the
fundamental mixing characteristics of these flows and the
jdentification of the governing parameters of such flow configura-

tions.

center line
4

combustor exit ///

temperature profile

turbine blades

Figure 2. Desired temperature profile
at the combustor exit



CHAPTER II

PREVIOUS STUDIES

II-A. The Free Single Jet

A free jet (sometimes called momentum jet) is the flow pattern

generated by a continuous source of momentum as shown in Fig. 3 .
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Figure 3. A turbulent free jet
Because of its fundamental importance the details of free jet
flows have been studied by numerous investigators.

Experimental results (for turbulent flows) reported by



Abramovich[l], Albertson, Dai, Jensen and Rouse[zl_as well as others,
demonstrate that the fully developed velocity profiles are self-
similar and that the nominal jet boundary grows linerarly (bvs),

and therefore that the centerline longitudinal velocity varies
inversely as the distance of travel (Vms—l). The velocity

profile was shown to follow a Gaussian distribution closely.

[26]

Albertson et al, and later Ricou and Spalding and others,

showed that the gross volume flux is given by

%; 0.32 31-53-; (11-1)

In many pratical problems, the jet originates from a finite
size nozzle with a flow having an almost uniform velocity profile.
The turbulent jet is usually divided into three regions depicted
in Figure 3. As Bee'r and Chigier[G] describe it, immediately
downstream from the nozzle there is a region, the potential cbre,
within which the velocity and temperature of the nozzle fluid
remains unchanged. Outside this region a free shear
layer develops in which the velocity smoothly varies from

the core to the ambient value. The fully developed region of the jet

is preceeded by a transition region. The length of the potential



core and transition regions are 4 to 5 and 10 nozzle diameters
respectively. These values also depend on initial conditions
such as velocity distribution and turbulence level at the nozzle
exit.

The entrainment formula (eq. II-1) which was established for
a simple free jet, was extended for the case of a free jet with
buoyancy effects by Rouse, Yih and Humphreyslzs], and later Ricou
and Spalding, whose experiments suggested a simple density

correction factor.

30,322 /2, (11-2)
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I1-B. The Single Jet In a Cross Flow

When a round turbulent jet is discharged perpendicularly into

an otherwise uniform stream, as shown schematiczlly in Fig. 4,

vl

: Figure 4. Jet conceptual geometry

complexities arise due to the three dimensional character of the

flow that results from the interaction between the jet flow and the
cross flow. The cross flow deflects the jet in the downstream
direction and is partially blocked by it. Deflection of the jet
results from the pressure force exerted on it by the ambient flow,
and from fluid particles being entrained into the jet form the
cross flow.

Just in front of the jet, near its origin, the cross flow is

retarded, producing a quasi-stagnant zone, while a wake region



similar to that in the lee of a rigid cylinder is formed behind
the jet. The cross stream fluid flowing around both sides of the
jet is swept into the low pressure wake, and forms a pair of
induced vortices inside the jet. Platten and Kefferlza] suggest
that these vortices account for a large portion of the entrainment
of the cross flow fluid into the jet which in turn, causes it to
expand and diffuse much more rapidly than the free jet.

For the case of a jet discharging through a sharp edge orifice
into a cross flow, three principal regions have been distinguished
in the jet. As in a free jet, the initially uniform irrotational
flow issuing from the orifice encounters the ambient flow and a
shear layer develops at the interface between the two flows. The
cone shaped potential core, unlike in the free jet case is a
function of the jet to cross flow momentum ratio, jet diameter,
and possibly also the Reynolds number of the jet based on its
diameter ( Pratte and Baineslzs]).

The next region, downstream of the potential core zone,
consists of entirely turbulent flow. The vorticity produced
initially at the jet entrance by the interaction between the jet
and the cross stream rolls into a vortex pair, the strength of which
remains fairly constant in this region as shown by Turner[32] and
thereafter decays. A distinctive kidney-shaped jet cross section

is formed as the mean jet velocity decays rapidly along its

trajectory, the direction of which differs only by a few degrees
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from that of the cross flow after a relatively short distance.
This region has been termed the "curvilinear zone" (Kefferlzo]),
and the "zone of maximum deflection" (Pratte and Baines, 1967).

In the third zone, the two vortices are swept along at nearly
the cross flow velocity, while the total circulation of each of
them decreases although the size increases. Asymptotically the jet
reaches the cross stream direction and speed. This zone is defined
as the "far field zone" (Keffer 1963), whose continued existance up
to 1000 initial jet diameters downstream of the jet source has been
observed (Pratte and Baines).

Abramovich is one of the first investigators to suggest an
analytical technique to predict the trajectory of a turbulent jet
in a cross stream.

It is based on the assumption that the jet is exposed to a drag
perpendicular to its trajectory, so that the drag is balanced by
the centrifugal force, and that the jet may be treated locally as
a cylinder with a very high drag coefficient.

Visel and Hostinski[33]

put forth somewhat diferent models for
axisymmetric and slot jets by assuming that the jet experiences a
force in the cross flow direction not necessarily perpendicular to
the jet itself, and 1s proportional to the cross flow dynamic
pressure. The constant of proportionally is obtained by fitting
the result to the trajectory data of Ivanovlls].

Keffer and Baines (1963) carried out experiments in a wind
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tunnel using hot wire anemometers to measure the velocy dis-
tribution for the ratios of cross flow to initial jet velocity
of 2,4,6,8 and 10.

Similarity of velocity profiles was tested and trajectories and
decay of maximum velocity of these cases were obtained. The
analysis of the problem ezployed an integral type approach,
assuming an entrainment mechanism based upon the scalar difference
of the local maximum speed and the cross stream speed. The
coefficient of entrainment thus defined was found to grow along
the jet axis. The lateral jet spreading was found to have the
same general trend as that of a free jet. This analysis shows good
agreement with some visualized jet trajectories having different
jet to cross flow momenturn ratios.

In the course of attempts to find a better representation of

the bulk entrainment mechanism, Fan[lzl

suggested incorporating
a single entrainment coefficient E 4into a correlation containing
the magnitude of the vector difference between local jet and cross

flow velocities, thus writing for the entrainment velocity Ue

- T_t . 2 1/2 (11-3)
U=E|V-T| E{(v, -V) +vy]

With E between 0.4 and 0.5 for U/V ranging from 5 to 20. This

correlation agreed satisfactorily with experiment he made, but
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as will be seen later in the present work, is not general enough
to cover different cross flow configurations, but only a simple
uniform cross flow.

Hoult, Fay and Forneylls] compared asymptotic solutions for
jet trajectories with experiments conducted at different velocity
ratios, and obtained an entrainment description which depends on
the difference of the local jet speed and the parallel component of
the cross flow as well as on the perpendicular component of the

cross flow. The entrainment velocity was written as

U= E.(V - Ucos® ) + E_Usin® (11-4)
e 1l 2

where El = 0.11 and EZ = 0.6 for velocities ratios ranging from 1
to 10.

Kamotani and Greber[l7] indicate in their paper that the
components of cross flow normal and parallel to the jet trajectory
independently control the entrainment rate. Based on the maximum
local jet speed rather than on the average jet velocity as

Hoult et. al. suggested, the entrainment velocity is written as

= - + e (11'5)
Ue El( vmax Ucosb ) EZUsin

but El and Ez were found to change some with momentum ratio.
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For J= 15.3, 21-0.07 and £2= 0.32, and for J = 59.6, El = 0,067
and 22 = 0.182. Their work which contains & very rich gquantity of
experimental informationlls], also shows that confinement of

a single jet hardly influences its trajectory provided that the
momentun of the jet doves not bringvit to the vicinity of the

opposing wall. Tzeng-Long et. al.l31]

present a review of the
work done on the problem of single jet in a cross flow. Different
methods and approaches studied, all based on an integral,
phenomenological view of the problem, are brought forth.

Campbell and Schetzts], in an extremely comprehensive study
of the jet-cross flow problem, present some additional experimental
evidence, and develop a predictive scheme for a three dimensional
jet trajectory which includes buoyancy forces and momentum entrain-

ment in the momentum equation perpendicular to the jet trajectory.

Also, the work gives a detailed review of the previous

literature with particular attention paid to analytical developments.

At the extreme end of the theoretical spectrum, Chien and
Schetztll], have solved numerically the three dimensional
incompressible Navier-Stokes equations and the energy equation
written in terms of velocity, vorticity and temperature. The
equations are solved numerically for jets injected into channels
with cross flow. Comparisons were made with experimental results
for laminar fiow in the entrance region of a square channel, and

good agreement was obtained. The method was also applied to a
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turbulent buoyvant jet in a cross flow, incorporating the Bousinesq
approximation, the Prandtl constant eddy viscosity model, and

a simplification in the oncoming flow upstream boundary conditions.
The solution provides a good qualitative description of the three
dimensional behavior of the phenomenon, and & trajectory which agrees
weel with experimental data. The main limitation of this work is

the very simple model of eddy viscosity and the inaccurate boundary
conditions.

As the authors point out, this calculation ran for several hours
on an IBM 370/158 computer, and a more accurate one‘which uses a
better model of turbulent viscosity, 4s not realistic for the present
generation of computers.

One of the very few attempts to predict the jet behavior in a
non=uniform cross flow was done by Sucec and BowleytSO]. The
analysis is not detailed, and combines the drag and entrainment
phenomena into a single effective forece. 1t also does not consider
a change in the direction of the cross flow but only its magnitude,
It essentially follows the Arbramovich appreach which views the jet

in cross flow as a cylinder subject to drag of a cress flow,

I1-C. 2-D Jets

Unlike the round single jet problem, the two dimensional jets has
received relatively little attention.

Albertson et. al. (1950) in their pioneering paper on jets,

showed both analytically and experimentally that the speed of a free
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slot jet falls as the reciprocal of the square roo:t of the distance

from the jet origin (Vms-l/

2 ) and that the spreading rate is pro-
portional to the square root of the distance (bvsllz), a completely
different behavior from that of the round jet. Also, the gross

volume flux over a section, increases as

8.0,62 /- (11-6)
9, b

©

Here bo is the initial jet width.
Abramovich also, theoretically arrived at the expression for

longitudinal distribution of the jet velocity

o

v_ 1.2
sa)\ = // a*s (II‘?)
b
(o]

where the constant "a" weakly depends on the initial conditions and

has to be matched experimentally; the value is approximately 0.1.

Weinstein et al.[35]

investigated the problem of 2-D jet in
parallel outer flows,giving special attention to the spreading
rate. Rouse, H., was one of more active investigators to deal with
2-D jets in cross flow, reporting in several articles experimental

results for both buoyant and momentum 2-D jets in cross stream

(Ref. 26,27,28). Cedervaillg] discusses and compares experimental



15

results of buoyant, two dimensional jet in stagnant or flowing
environment with existing theories. The main emphasis is on jets
subject to body rather than imertial forces, and there is no
reference to pressure difference across the jet trajectory. These
pressure effects are discussed by Rouse (1957) in his paper on the
diffusion in the lea of a 2-D jet. The investigation of the bubble
pressure under reataching jets is discussed by Grebert13], based

on the Chapmanllo] —Korst(ZI] assumption that the pressure downstream
of reatachment is equal to the stagnation pressure of the reataching
streamline. Bourgue and Newmanll?l, in their calculations of bubdble
pressures under 2-D fully turbulent jet, incorporate the implicit
assumption that the centrifugal forces acting on the jet during its
curved path are insignificant, an assumption probably suitable only
for regions where the curvature and speed are small.

It is interesting to note that there was no calculation or
model found concerning a confined two dimensional jet in a cross
stream.

Some experimental information can be seen in the paper by

Kamotani and Greber (1974) on confined turbulent jets.

1I-D. Row of Jets

This subject is apparently the most neglected in the wide
field of research on jet phenomena. In the course of a search of
the literature on this subject, it became apparent that there is

no basic phenomenological information about the behavior of & row
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of jets, Some seven papers on the subject were found, the key

[18] f14]

ones of which are by Kamotani and Greber ,Holdeman and Walker

Walker and EberhardtIB&}, Norgren and HumenikIZZ} and Coxrlzl.
They are all reports on experimant#l work done in conjunction
ywith the practical and unique problem of rows of jets mixing in
combustion chambers. The results, although presented in a non-
dimensional form, are purely empirical correlations of jets
trajectories with no physical veasoning behind them. These
correlations are useful in predictions of similar flow configura-
tions, namely row of jets injected into straight channel flows.
However, the correlations are not useful for other geometries because
they are not constructed from basic pieces of information, as are
the ones available for s single jet.

Although intuitively one may think of a row of jets as an
intermediate case of the single jet at one limit and s 2-D jet
at the other, it is not so. As shown by Kamotani and Greber, the
trajectories produced by a row of wide spacing are similar to those
of a single jet, and for close spacing, they approach the trajectory
of a two dimensional jez, but, not in & monotonic mannmer. This
behavior 1s ghown in Fig. 5. As explained in their paper, the above
behavior can be accounted for by considering the wvortex structure
of well geparated jets, and the effect of closeness on the vortex

interaction and the entrainment process, Representing the jet in

cross-~section as a pair of counter rotating vortices, one sees
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that two pairs of vortices will drive each other downward, and

hence the trajectories of & row of jets will become lower as the
spacing decreases. This explanation alone would predict continually
lowered trajectory with decreasing spacing. For sufficiently close
spacing, however, the initial vortices are relatively weak

(they vanish in the two-dimensional jet limit), and the jets
interfere with each other's entrainment of cross flow. This

later effect results in slower decay of initial momentum flux of the
Jet. The result of the decreased downwash is that for close enough
spacing, the jets maintain their upward momentum longer, and experi-

ence only limited deflection due to mutual vortex interaction.
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Figure 5. Change of jet center-line location with
spacing ratio st x = 30 (from ref, 1B)

Cederwail's study of buoyant slot jets (1971) is motivated by
the practice of power plants using deep-water outfalls in the

ocean with a multiple~-port diffuser. In & common manner, the spacing
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of ports 4is not taken into consideration and the problem is converted
to a two dimensional one. This treatment may not be valid for
all cases, and the assumption of two dimensionallity should be

weighed carefully.
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CHAPTER III

EXPERIMENTS IN LIQUIDS

II1-A. Configurations and Range of Parameters

A typical reverse flow cowmbustor incorporates two types of
accelerations: & longitudinal acceleration due to & reduction in
the annulus radius and a2 transverse acceleration due to turning of
the combustion gases along the bend.

The experiments were designed to examine the separate effects
of longitudinal and transverse accelerations {or pressure gradients)
on the jet trajectory and spreading rate, in simple configurations
which allow easy flow wvisualization,

Figure 6 shows the two basic geometrics of these tests: A
channel with straight side walls and an adjustable angle between
them, and a 1B0 degree bend with rarallel side walls,

In both geometries, the effect of density difference between
the hot cross flow and the cold dilution jets is simulated by using
liquids of different densities. Water was used as the cross flow
fluid, and an aqueous sclution of zinc bromide (ZnBrz) as the
dilution jet fluid. A schematic sketch of the experimental set-up
is shown in Figure 7. The water velocity varied between 0.03 and
0.09 ¥/Sec and the single jet speed between 1 and 6 M/Sec. The jet
to cross flow density vatio, Dr, was 1.25 or 1,5, with ZnBr_ solution

2
kinematic viscosity about 5% larger than that of water
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{v., = 0.95 x 10‘6 mz/ sec ) for both densities. The jet Reynolds

Hze

number, based on the diameter and initial speed, varied between

500 and 5000 and the densometric Frouds number, Fr, between 2000 and

25,000.

TEST SECTION
{,.—4:.&,;_“"

o ol
WATER SUPFLY P
b b —— erhr?
w— § SOLYVTIIN
ROTAMETIRE
Vo CAMTRA

Figure 7. Schematic sketch of liquid
experimental set-up

The geometric parameter describing the longitudinal sccélerations

E - K
is -~2~£-l~ and for these experiments equals 0.27, corresponding
to an angle of 15 degrees. The parameter associted with the trans-

2

verse acceleration is bQIRi and equals 1.33 x 10 ° in the experiments.

I1I-B. Cross Stream Velocity and Pressure Distribution

As will be meen later, the calculational model requires the

cross flow velocity field and pressure gradients slong and scross

the trajectory. To obtain this information, main stream velocity
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Filgure 9, Transverse acceleration test-section
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measurements were made, using an existing forward scattering
laser anemometer system.

For the non accelerating straight cross flow, it was found that
the velocity profile was essentially uniform, and thus there was
no acceleration or pressure gradient associated with it. The
longitudinal acceleration configuration showed an almost uniform
vertical velocity distribution, and an axial distribution which
is very well approximated by the axial velocity distribution of

a sector of "sink-flow":

U= T (111-1)
[s) 1 ) -
1~ ¢( T ) ( i: ) x

Where x = x/b_and V = V/V .
o o

The local orientation of the longitudinally accelerated flow

also behaved like a sector of a "sink-flow" and hence the angle is

expressed as :

[ = { ] (I111-2)
GG - x
o 1

a= tan-
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Non-dimensionalizing the cross stream pressure with respect

to psU§, the associated pressure drop along the channel is

31_1 = -0 -"’-f_l (111-3)
ax ox
and across the channel:
5
—; =0 (111-4)
ay

In the jet coordinates (see figure 8), the pressure gradients

along and across the trajectory become:

3P of
—_— = cos®
0
9s X Longitudinal (111-5)
oF 25 Acceleration
— = = sing
on ox

For the bend, the measurements showed that over the region of
interest, namely, in the core of the first half of the bend, the
velocity is almost constant azinuthally, and therefore the azimuthal
pressure gradient is neglected in the ensuing calculation.

Qualitatively, the velocity variation with radius was found

to be vortex like outside the boundary layers, and for convenience



26

was approximated by a cubic polinomial

- = 4 aT24 a3
U=a+aT+ar +ar (111-6)

where r = r/Ri and for this particular configuration

a = 2.4176; a, = 1.4060; a. = 0.5004; a., = 0.0654.

1 2 3
Far from the wall, the secondary flows resulting from such a
bend were hardly detected and therefore could easily be neglected.

Approximating the flow direction to be purely azimuthal, the local

angle is calculated by:

-y

o‘c!:u

O
[Go -+ %)
(o}

a = cos “{ ) (111-7)

1/2

The associated radial pressure gradient is:

s =2
U (I11-8)
ar T
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and the pressure change across angd along the jet path is

= =2
2; = Eo g-cos(u - 8)
on Ri T Transverse
. (I11-9)
= - Acceleration
-a%"b-o-l_lsin(a-e)
8s R. r

¥y

where both n and s are measured in initial jet radius.

ITI-C. Experimental Set-up and Results

Figure 7 shows a schematic sketch of the experimental set-up.
The system can be also seen in Figure 8, a photograph showing the
system during testing with the longitudinal acceleration test section.
Figure 9 1is a photograph of the transverse acceleration section.

Both channels are constructed of clear plastic (Plexiglass)
with a flow straightener in the entrance region and a translucent
back lighted scaled grid. The Zinc-Bromide solution was dyed by
black ink to make the jet visible and was pumped through a calibrated
rotameter into the jet injection port. The cross flow is city
water, the flow rate of which was monitored by a calibrated orifice
run and a differential pressure gage. The fluctuations in the
water supply pressure were about 210% about the mean, which resulted
in velocity flactuations in the test section of magnitude of 5% to 7%.

The flow visualization pictures were taken from a distance of

about 1/2 meter from the object. The lens focal length was 45 mm,
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corresponding to a viewing angle of 45 degrees. Later, when

comparisons between experimental and model results are made, the
distortion of the scaling due to a non-affine viewing is taken
into account.

The results are a series of photographs, the clearest ones of
which are compared later with the theoretical results. Four
representative photographs (one for each configuration) are shown
in figures 10 through 13. Figure 10 shows a jet injected into a
constant speed cross flow. The buoyancy effect is clearly seen as
the heavier jet sinks after reaching a miximum height. Figure 11
shows a jet injected into a longitudinally accelerating cross flow.
It is seen that reattachment of the jet to the bottom of the channel
is delayed in this accelerating field. Figure 13 and 14 show a
jet injected from the inner and outer walls of the bend
respectively. In both cases the gravitational effect is not clearly
depicted. The far field of the jets appear to be slightly swept

towards the outer wall of the bend.
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A jet in constant speed cross flow

Figure 10.

A jet in longitudinally accelerated flow

Figure 11.
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CHAPTER IV

MODELING OF THE SINGLE JET

In this model we consider a single, initially round buoyant
jet injected perpendicularly into a bending or longitudinally
accelerating cross-flow.

The conceptual geometry of the jet is show in figure 4.
Although the figure shows the kidney-like shape which such a jet
assumes, the model takes the jet to be every-where circular in
cross-section when geometric information is needed. In a standard
way, the jet is thought of as a series of slices, each of which is
exposed to varying surface and body forces, depending on its
location. The model jet and its coordinate system are shown in
figure 14,

Because we consider a small jet in a large stream, the inter-
action is taken as one-way, the stream affects the jet, but the
effect of the jet on the stream is neglected.

For calculations, a quasi one-dimensional model is used, the
properties of the jet being represented by their average values.

The average velocity

Ve -i- I v dA (1v-1)
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and the average density

I

dA (IV-2)

>

o2 [
3 3 Ajjlocal

The nominal radius of the jet, b, is defined as the local
radius of the circular jet, delivering the local jet flow rate,

having flat velocity profile of magnitude V or
1 1/2 '
b=l;‘7jvdAl (Iv-3)

The surface forces which act on the jet, are calculated from the
known velocity and pressure fields of the cross flow itself, assuming

there is no jet present.

y |

Figure 1l4. Jet coordinate system
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The one dimensional comservation equations for the mocel

circular jet are:

wass
- 2 - 49 -
P (" ij) Pe Ts (Iv-4)
axial momentum
-4 2, v . -a) 88 .
Te (™ ij ) psUcos(e a) 3s (Iv-5)
2 oP dG
- b TS--COS(E—B)-d—S
normal momentum
2 y2 88 . _ ysin(e - o) 92 i
b ij Te psU51n(e a) Te + (IV-6)
2 e8P dD . dG
+ [ m 5 " ds ] = sin(g - e)ds
energy
- ( 20, V(h +X2) ] = (av-7)
ds P4V T 2
(h + -‘12) 88 _ yeos(p - 8) &€
s 2 ps ds ds
where
g€, wbzg (o= 0.) (Iv-8)
ds J 78

Starting with a compressible case, the gas is taken to behave
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as an ideal and caloricailly perfect gas, both in the jet and in

the cross stream, sc that the equation of state is

p=Xl oy (1v-9)
Y
and h = CPT (1Iv-10)

For liquids, the equation of state can be replaced by the

constant volume equation

._fs’ ( vy =N (Iv-11)

and the energy equation is then uncoupled from the mass and
momentum equations.

The entrainment rate is a modified expression based on the
empirical formula given by eq. (II-5) (Hoult, 1969) and later
confirmed by Kamotani and Greber (1972).

The original correlation does mot account for a cross stream
with varying direction, so a correction is given by dintroducing
the local free atream orientation angle a into the arguments of

the trigonometric functioms.
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$2 = 215 { AV - Ucos(6 - 0] + A]stn(s - )] ) (1v-12)

S

A1 and A2 are constants. Al is taken as 0.08 in agreement with
the results of Albertson et. al. (1950) for a free jet. This
value is also consistant with the results of Kamotani and
Greber (1972), although a direct numerical comparison cannot be
made because their constant is based on a miximum velocity of a
complicated velocity distribution. Ricou and Spalding (1961) show
that for a free jet, different in density from its surroundings,
the entrainment rate will change in proportion to the square root
of the surrounding to jet density ratio (eq. 11-2).

This effect in not represented here in the same manner because
it has not been verified in direct entrainment measurements of a
curved jet; whether the density ratio factor should appear
requires further investig:cion.

A2 is taken as 0.2 after matching with the trajectories of
the current experiments. This choice is also consistent with
the results of Kamotani and Greber.

In the normal momentum equation (eq. IV-6), the surface

forces are represented as a total cross flow drag per unit of

23p _ dp

jet length by the expression (b n Y ).
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dD
ds °’

is approximated as the drag acting on a circular cylinder in a cross

The part associated with an unaccelerating cross flow,

stream, whose magnitude is

— i - - IV—] 3
i (2] U bCDSID(e u) ISin(e a) I ( )

For a solid cylinder of radius b we would expect CD ~ 1,
Because the jet is not a uniform slug, its effective radius for drag
is greater than b. 1In the standard way, we observe that a quasi-
Gausian velocity distribution suggests a width of v2 times that of
a uniform distribution. Correspondingly we take CD =2 for use in
eq. (Iv-13).

The term ﬂbz %%- is the cross force associated with the pressure
gradients due to acceleration of the cross flow.

The transverse pressure gradient, %% , 1s teken as the value
at the jet center line, consistent with the jet being small iﬁ a
large stream.

For liquids, the system of equations to be solved is (IV-4,5,6,
8,11,12,13) for the variables D,G,b,V,0,p

and hj (or T,). A solution

] b
may be executed numerically by an explicit forward marching, starting
with known initial conditions at the injection port.

Based on the following dimensionless variables, a set of non-

dimensional equations was derived from the above equations.
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The dimensionless variables are:

X = x/b° sy ¥ = y/b° y E = s/bo s, D = n/bo
Szb/bo » T=1/R,, Ve=v/iv , U=u/u,
ry = / h = h = V-
pj pj ojo , hj/ jo ° T Tj/Tjo (Iv-14)
F=pPlou?, §=q/m
C=c/mge, ~0) , D=D/mp U2bc
jo "s” ° sooD
and the set of equations is:
mass conservation
AR (1IV-15)
-ds 3 Dr ds
longitudinal momentum
_c.] ( 52;:“—,2) - Ucos (B—uz dJi (1V-16)
ds ¥Dr+J ds
_ cos(e-0) o€ _ B%F
Fr ds J @s
normal momentum
1’,2; 52 49 _ _ Usin(6-o) dQ (Iv-17)

3 g M3 ds

Fr ds - J on

_Bingﬁ-92§£+l(522_%d_D

=)
ds
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energy
d , v2- = = 2 ¥
—1{b o,V [ T+ (*'1)”3 -)1= (Iv-18)
ds 2
(14 oma? 8188 0\ 2g. g 88
2 ds Fr J ds
where
L8 (prp, -1)/(0r-1) (1V-19)
ds 3 )

the equation of state

- - el
P a -*—;1 c,T/ U (1v-20)

volume conservation

= (%) . & (1v-21)
ds ds
the entraimment correlation
28 - ZSVAl {1- /] g'[ cos (8-a) (IV-22)
ds v
= A/A | sin(e-0) | ]}
and where
gg-- l-Sﬁzain(a-u)-lsin(e-u)l (Iv-23)

ds L
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The controlling parameters are J, Fr, Dr, Mj and Ms, along
with the two geometric parameters
H-H b

( -Eif—é-)( ﬁp) - Channel Contraction parameter
o

( ip) - Channel Curvature parameter
i

The solution of the above set was performed numerically for
various combinations of parameters, by explicit forward marching
starting with known initial conditions, represented here by the

relevant controlling parameters.
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CHAPTER V

EXPERIMENTAL AND MODEL RESULTS - COMPARISON AND DISCUSSION

A representative group of experiments which was chosen to be
compared with the model calculations consist of three different
parametric conditions for each geometrical configuration: The
straight channel, the contracting channel and the bend with jet
injected from inner or outer wall.

The parameters controlling each experiment were based on the
average speeds of jet and cross stream, as calculated from the
weasured flow rates. In order to make the numerical simulation
Proper, the relevant parameters had to be matched.

For a situation where an incompressibility assumption may be
used, namely, when the fluid is liquid or the speeds are much lower
than the speed of sound, the jet and cross flow Mach numbers become
insignificant in describing the flow field.

By omitting the terms which contain M3 and Ms as factors, the
dimensionless set degenerates to the set derived from the equations
appropriate for liquids, as expected.

Generally, with large injection velocities or with small
densities, such as gases, the Froude number becomes very large,
and hence, unimportant; then, only J, Dr and the geometric parameters
will become the controlling omes.

The most simple case occurs when Dr+l, a case for which



41

only significant parameter is J, along with the geometric con-
straints,

The calculations simulating the current liquid experiments
were performed, consistent with the above discussion, using the
incompressible equations with no further simplifications.

Figure 15 through 18 show jet trajectories as obtained from
photographs and from the calculations, as discussed before. The wavy
lines represent the jet boundaries as traced from the photographs.
The dashed lines are the computed center lines, and the so0lid lines
are the computed boundaries of the jet, the radius of which is V2
larger than the nominal jet radius b, the reason being that the
jet is not a rigid cylinder but consists of a quasi-Gaussian con-
centration profile.

In figure 15, the experimental and calculated trajectories
show height maxima because the jet liquid is denser than water.

The agreement between the calculated and observed trajectories is
qualitatively good, becoming somewhat poorer with increasing
momentum ratio,

Figure 16 shows three different cases of a jet injected into
& longitudinally accelerated cross flow. One sees that the
acceleration 'stretches" the jet, decreases its spreading rate,
and consequently delays attachment to the lower wall. Again,
agreement between observed and calculated trajectories is encouraging.

Figure 17 shows three different cases of a jet injected through
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the outer wall of the bend. The effect of increasing momentum
ratio on increasing penetration is clear here as in straight flow.

The calculated trajectories do not agree as well with the
observed ones as in straight flow, especially for high momentum
ratio. In one case the calculated jet boundary penetrates the
inner wall. This is not a mistake; although the calculated jet
is affected by the main stream pressure and velocity distribution,
there is no wall boundary condition imposed on the jet.

Figure 18 shows three different cases of a jet injected through
the inner wall of the bend. Again, the observed and calculated
trajectories are similar in appearance, but the agreement is not
as good as in straight flow.

In these experiments, the momentum ratios are much higher than
those typical of cooling jets in combustors. To compare with low
momentum ratio experiments, calculations were done using the
conditions of some experiments of Kamotani and Greber. Due to
insufficient information in their report, the Froude number could
only be determined to #38%, but this had no detectable effect
on the results, due to their high values in the experiments.

The comparison is shown in figure 19. The computed jet
boundaries closely bound the measured isotherms, and hence, the
agreement between experiments and the model is extended to a wide
range of momentum ratio.

Since the calculational model is crude and is intended to
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provide merely an overall description of the flow patterns, the

good agreement is especially encouraging.



44

Yy
280
J=1639
Fr=3205
Dr=1,50
;
J=2835
Fr=5555
Dr=1,50
x
J=4982
Fr=B8475
Dr=1.50
x 420 280 140 0

Figure 15, Jets in constant speed cross flow
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Figure 16, Jets in longitudinally accelerated
cross flow
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Figure 19, Comparison with experiments
reported in ref. 18
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CHAPTER VI

EXPERIMENTS IN A REVERSE-FLOW COMBUSTOR

VI-A. The System

As a principal source of information of experimental data,

a reverse flow combustion chamber designed and built for this pur-
pose was used.

The characteristic dimensions and shape of the combustor were
chosen to be similar to those of a typical operational reverse flow
combustor. A sketch of the combustor is shown in figure 20, A
schematic sketch and a photograph of the whole rig are shown in
figures 21 and 22 respectively.

Due to a flow rate limitation and exhaust considerations, the
combustor is a 90 degree sector of a full circle. The flow is
driven by a centrifugal blower (1 psig pressure at 2 1bs. of air
per sec.) and a low pressure (0.4 psig) natural gas supply source.
The aspect ratio of the primary zone (before the turn) is 7.25 and
at the exit is 7.8, believed to be large enough to approximate a
two dimensional behavior without significant secondary flows in the
central region of the combustor.

Just before the turn and in the turn itself, dilution jet
injection ports are built in four rows; one "inner" row before the
bend, one "outer" row before the bend, and two additional rows in

the outer wall of the bend. The spacing ratio of these rows changes
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from one to another because the ports are arranged along rays
extended from the combustor center-line. They all, however,

consist of 21 holes of the same diameter, 7.11 mm. The spacing
ratio of each row of jets is shown in the sketch. Figure 23 clearly
shows the rows of jet ports on the outer wall of the combustor.

The combustor walls are chiefly constructed of Inconell-750 X
super alloy, allowing the system to reach a wall temperature of up
to 650°C (1200°F) without substantial warpage. This feature is
crucial, because a thermocouple rake mounted in a scanning
mechanism can remain operational provided the whole system retains
its original dimensions and shape within some allowable tolerances.

The combustion is carried cut in a series of nine tunnel burn-
ers, 430 mm upstream of the bend. Each burner is fed by a nearly
stochiometric, slightly rich premixed air natural-gas mixture, and
is encircled by & series of small holes through which the primary
cooling air is supplied. The combustion gases mix with the
cooling air as they approach the turn, the region where the dilution
jets are injected through the walls.

The temperature field within the turn is scanned by the thermo-
couple rake, the data from which is processed by a digital
thermometer (Monitor-Lab 9300) and then stored on a DEC PDP 11/40
computer disk. This thermocouple rake, which consists of five
thermocouples arranged in a row perpendicular to the cross flow

direction, 1s capable of scanning the whole turn region, azimuthally



Figure 22, Photograph of experimental rig
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Figure 23, Outer rows of dilution jet ports
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and radially, spanning a 50 milimeter (2 inch) wide region in the
center of the turn. A photograph showing the thermocouple rake
and its scanning mechanism is shown in figure 24.

As shown in figure 21, the flow rates of air and gas to the
combustor are measured by means of orifice runs connected to
U-tube manometers or calibrated pressure gauges. This arrangement
provides overall information for the purpose of calculating the
flow conditions inside the combustor, but not a detailed one. For
example, it is impossible to directly determine whether all the
burners are receiving the same amount of air and gas, and indeed, as
will be shown later, a somewhat skewed temperaturehprofile occurs
befor the bend, possibly due to this.

In addition to the five thermocouples built into the rake, there
are ten more thermocouples fixed in the combustor walls and com-

bustion system for the control of the system operation.

VIi-B. Experimental Procedure

The wall temperatures, the gas témperature just prior to the
bend, the dilution jet temperature, the combustor pressure and
incoming flow rates are all entered into a computer program which
after calculation, displays all the relevant variables and parameters
on a CRT monitor at the experimental system gite. The set of
equations which determines the flow conditions 1s shown in Appendix I.
This "on-line" arrangement allows an immediate adjustment of the

flow conditions to the desired ones.
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The collected data is stored on a disk in a matrix form, one
matrix belonging to each experiment.

In the azimuthal and radial directions, the concentration of
measured points may be chosen at the experimentor's discretion.
For the current experiments, the azimuthal interval was chosen to
be twenty degrees, and the radial interval to be 1.56 initial jet
radii, producing 76 different probe positions which cover the 180
degree turn from inner to outer wall. The probe, which is con-
sturcted of five thermocouples and spans the lateral width of 50 mm,
provides five data points for each probe location, making a grand
total of 380 data points for each experiment.

The data batch of each experiment is assipned a file number
and can be called from storage for the purpose of processing and
plotting.

The processing consists of interpolation of the experimental
data and arrangement in order suitable for continuous plotting of
temperature profiles. The interpolation procedure is a "cubic-
spline" type program (Ref. 4) built into a subroutine (See Appendix
II) which takes the matrix of raw data and in turn, comes up with
a "fine", larger matrix, constructed of the interpolated values of
the original matrix. This "fine" matrix can then be plotted
continuously, based on about ten times more points than tﬁose
belonging to the original data.

Experiments with single jets and rows of jets of different
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spacing ratios, issued from differed locations, were run. Each type
of configuration was tested for three density ratios. The results
and comparisons with the model developed are shown in the following

chapters.
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CHAPTER VII

SINGLE JET IN A REVERSE FLOW COMBUSTOR

VIIi-A. Preliminaries

Experiments with three or more different momentum ratios for each
of the two density ratios of about 2.14 and 2.74 were conducted.

Each set was carried out for three configurations; a jet injected
prior to the bend through the "inner" wall, a jet inject prior to the
bend through the "outer" wall, and a jet injected into the bend.

The cross flow speed ranged from about 8 to 12 m/sec, and the
jet injection velocity from 10 to 25 m/sec.

The initial jet temperature was about 300 K, and the cross flow
temperature was typically about 650 K or 820 K.

Figure 25 shows the combustor coordinate system and a cut-away
view of the bent section, where the ten azimuthal measuring stations
(every 20 degrees) are numbered from 1 to 10. The measuremenf
locations are not perfectly radial with respect to the center of
traversing mechanism because the tips of the thermocbuple rake are
extended forward into the oncoming flow. These station lines
serve as abscissae or "base-lines" for the profiles of normalized
temperature T, measured at these locations. Stations 1 through 5
each consist of 9 radial measuring locations and the rest are

devided as follows: station 6 - 8 radial points, station 7 - 7 points,
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Figure 25. Combustor geometry and a cut-away
view of the x-y plane
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station 8 - 6 points, station 9 - 5 points and station 10 - 4
measuring points. For each of these points, five readings belonging
to the five thermocouples of the rake were recorded producing five
"layers'" of the complete azimuthal, radial and lateral temperature
field. The bar marked by W serves as a scale for T by showing the
weight factor chosen. The full length of the bar corresponds to

7 = 1. Figure 25a shows a typical normalized temperature profile

at the first azimuthal station with its associated coordinates and
scaling.

The dimensions in all figures are measured in initial jet
radii (b° = 3.56 mm).

In order to determine the a;curacy of the data taken, a series
of numerous temperature measurements, under the same conditionmns,
and for periods of time of 15 minutes were conducted.

The standard deviation was found not to exceed 0.5% of the mean
temperature measured in degrees Kelvin.

This error, into which the inaccuracy of the system itself is
built, gives rise to an error in Tt of e, = + 0.02 or better.

Figure 26 shows the longitudinal development of the temperature
field for a preliminary experiment where no dilution jet was issued.
In this figure and all the other similar onmes, the 'layer" shown is
the central one (belonging to the central thermocouple of the rake)
unless otherwise indicated.

The temperature profiles are seen to be somewhat uneven,
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deviating from the reference temperature (for which f = 0)
especially near the inner wall.

Figure 27 shows the result of another experiment for which no
dilution jet was injected. The lateral temperature distributions
at azimuthal station no. 1, for different radial locations are shown.
The profiles numbers correspond to the numbers which show the radial
location of these points in the small cut-away view.

The error in 1 is depicted in Figure 27 by the error bar on
profile no. 1, but is not shown in Figure 26 or others; The size
of the error bar in the radial temperature profiles is about the size
of the circles representing the data points.

The lateral profiles in Figure 27 are somewhat skewed as dis-
cussed in the previous chapter.

This lateral skewness, and the uneven radial distribution just
before the bend, as seen both in Figure 26 and 27, produce a

"pattern factor" defined as

Tmax— Tave
P.=

£f I

p— (ViIi-1)
ave “inlet air
which is essentially the value of Toax and is equal to 0.17 near the
inner wall. It does not, however, surpass the value of 0.1 for any of
the other profiles, which shows a reasonably "flat" oncoming cross
flow compared with operational combustors, a typical exit pattern

factor of which is 0.2.
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The set of experiments reported in this work, have all very low
values of Mach numbers and high values of Froude numbers, which, as
discussed in chapter V, make them irrelevant in describing the flow

conditions, and therefore, are not mentioned hereafter.

VII-B. Radial Temperature Distributions and Jet Trajectories

Figure 28 is a representative plot of comsecutive radial
temperature distributions produced by a dilution jet injected through
the inner wall into the hot cross flow. The density ratio is 2.12 and
the momentum ratio is 11.6.

The measured data points, identified by small circles, are
connected by an interpolated curve which was produced by a "cubic
spline" subroutine. The points marked by x on the base lines are the
locations of minimum temperature, corresponding to Tpax® These
extremum points represent the thermal trajectory of the jets which,
as shown by numerous studies, is very close to the wvelocity center-
line of the single jet. The location of injection is x = 14.28,

y = 16.77 and the initial direction 6 = 90°.

Figure 29 is similar to Figure 28, but here, the cross flow
temperature is higher and produces a density ratio of about 2.73.

Figure 30a and 30b show a comparison between jet trajectories
at different momentum ratios and the same density ratio, both of
which exhibit the known effect of momentum ratio on trajectory. The
larger the momentum ratio, the deeper the penetration of the jet into

the cross-flow.
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For these figures as well as for the following ones, whenever
Jet trajectories are shown, they should not be considered as
exact reproductions of the trajectories themselves. An error in
locating the extremum point of the temperature distribution may
result from the error in t itself especially for the flatter distri-
butions. The shown comparisons do however agree with experimental
results which are not shown in this work, but which give the
redundency needed to confirm the depicted behavior.

Figures 3la and 31b show a comparison between jet trajectories
produced by jets of different density ratios but the same momentum
ratio. The effect of the density ratio can be seen clearly: the
larger Dr, the deeper the penetration. This behavior is also predict-
ed by the model equations.

For injection from the inner wall, increasing density ratios and
increasing tranverse acceleration both enchance jet penetration into
the cross flow; this is not true for a jet injected from the outer
wall.

In all these figures (28 through 31), and as will be seen in the
following ones, there is a consistent surprising behavior: the jets,
are all swept towards the inner wall of the bend before dissipating
into the cross flow, whereas at first, one might expect the denser
jets to migrate outward in the turning flow.

This behavior can be accounted for by considering the cross flow

development as it progresses from the straight section into the bend.
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Starting with an essentially uniform velocity profile, the cross
flow accelerates along the inner wall relative to the outer wall as
it approaches the turn and during turning. Conservation of mass
requires an inward velocity to support this developing skewed
distribution. The corresponding combination of increased radial
pressure gradient and increased normal velocity of the cross flow
with respect to the jet, are sufficient to drive the jet inward.

Figures 32 and 33 are representative pictures of the temperature
profiles for jets injected through the outer wall prior to the bend.
The injection location is x = 14.28, y = 0, and the initial direction
Bo = 90 degrees. Here again, the peaks are seen to be swept towards
the inner wall as they turn along the bend. Figures 33, 29 and 27,
all of which are for the higher density ratio, show clearly that
any '"cold" or denser fluid which was brought to the vicinity of
the outer wall, was trapped there. This behavior is not surprising
because the centrifugal force which drives the denser fluid outwards
is not substantially counter acted by the drifting effect near the
walls (inner or outer), and therefore makes the mixing in the outer
region poorer than in the inner one.

In addition, note that for a jet injected from the inner wall
the pressure gradient of the cross flow and drag contribution both
tend to drive the jet toward the imner wall. BHowever, for a jet
injection from the outer wall although the cross flow pressure

gradient also drives the jet inward, the drag drives it toward the
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outer wall.
Figure 34 shows comparisons of trajectories produced by Jets
of similar density ratios and different momentum ratios: As
before, the penetration rate increases with increasing momentum ratio.
Figure 35 shows comparison between jets having the same
momentum ratio but different density ratio. Unlike the results
gshown in Figure 31, where the jets are injected from the inner wall,
here the near and far field effects of the demsity ratio are
opposite in direction. The results, however, show that for this
case the near field effect is the dominating one. This is not
surprising since the exposure of the jet to the trahsverse accelera-
tion is very short before it mixes with the cross flow near the inner
wall. Figure 36 and 37 are representative central probe temperature
distributions for experiments with jets issued through the bent wall.
The location of injection is x = 5.53, y = 0.68 and the initial
direction is eo = 104°. It is seen that the temperature profile
upstream of the jet injection port is mot affected by the presence
of the jet. There is no meaningful change in the temperature distribu-
tion compared with the distributions measured when no dilution jets
were present (Figures 26,27). Profile no. 2 is seen to be very
strongly skewed with no extremum. This 1s because its most outward
data point is taken very close to the injection port itself. Profile
no. 3 is wiggled near the inner wall. This behavior has probably

arisen due to the initial unevenness of the oncoming cross flow.
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These steep temperature gradients, all however, are "flattened"
fast due to the strong mixing. The exit profile is seen to be very
even.

Figure 38 shows the variation of trajectory with momentum ratio
for a constant density ratio, depicting again that penetration is
enchanced with increasing momentum ratio.

Figure 39a and 39b show the influence of the density ratio on the
trajectories. As in the case of the jet injected through the outer
wall prior to the bend, these trajectories are observed to approach
the inner wall as they start to turn along the bend.

Figure 40 through 42 show a comparison between fepresentative
experiments and the results of the model previously developed and
compared with the liquid experiments.

As discussed in chapter IV, the cross flow velocity field is
needed both for the calculation of the associated pressure
distribution and its effect on the calculation of the jet trajectory.
In the simulation for the liquid experiments, this informatioﬁ was
obtained by measuring the water velocity field by a laser anemometer
system. In these experiments there is no way to measure it. Instead,
the cross flow description is approximated by the average bulk velocity

which changes only with the bend azimuthal angleab:

_ DoHo a
U= (————-1)
D,H,

-ﬂ—b +1 (VII-2)
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DH
00

D.H is the new longitudinal acceleration paraﬁeter which
11

appears due to the three dimensional contraction of the combustor.

Here,

This crude approximation does not bring any information concerning
the "drifting" velocity which is probably responsible for deflecting
the jets towards the inner wall. It is also doubtful whether a

2-D inviscid approximate calculation will help because, as H.

Rouse points out in his book [29a]

, there may very well occur a
seperation at the entrance region of the outer wall due to the
longitudinal unfavorable pressure gradient.

Figures 40 through 42 show a significant discrepancy between
experimental and theoretical results. The previous liquid experiments
simulations showed that only a well described velocity field of the
cross flow gives rise to good agreement with experimental results.

In these combustor experiments simulations the cross flow was crudely
approximated, resulting in a marked discrepancy which shows the
sensitivity of the model calculation to the cross flow velocity field.

Figure 43, 44 and 45 respectively, show representative
longitudinal isotherms as found from experiments for the three
configurations: a jet injected from the inner wall, the outer wall
and the bent outer wall. They all depict the trend of the Jet
trajectory to be swept towards the inmer wall, as described earlier.

For illustrative purposes, Figures 46 and 47 show the three

dimensional perspectives of the temperature distributions at the

shown azimuthal stations, produced by a jet injected through the
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inner wall and outer bent wall respectively. In both pictures,
the flattening of temperature profiles due to mixing along the

bend is seen clearly.

VII-C. Lateral Temperature Distributions and Isotherms

As mentioned before, the lateral distribution of temperature
was measured using fewer sampling locations due to the fixed number
and laterally ummovable thermocouples. The thermocouple rake spans
the lateral direction from -7.14 to 7.14 (measured in units of bo)
and provided 5 fixed data points, a sparsity requiring caution in
interpretation of the results.

Figures 48 and 49 show interpolated distributions of T versus
the z axis. The interpolation was made using cubic splines fitted
through the data points.

The temperature profiles are consecutive distributions belonging
to the azimuthal stations as numbered, and to the radial locations
which correspond to the peak value of T.

An eye~catching characteristic of these figures is that the
peak value decreases with downstream locatiéu, but the boundary
values remain essentially the same at the same lateral location.
This behavior shows that under longitudinal acceleration conditionms,
as seen also from the liquid experiments, the jet spreading rate is
significantly decreased, or, as shown here, almost vanishes; the jet
appears to keep a constant lateral width. This may imply that under

sufficient longitudinal acceleration the surrounding velocity may
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surpass the jet speed, thereby producing a region of velocity defect
rather than velocity excess. This transition will cause the normally
diverging streamlines of the jet to converge inward towards the jet
center-line. It is the authors opinion that this point should be
further investigated.

In Figure 49b, profile no. 2 shows two minima from both sides of
the high peak. These points are not necessarily real. They were
produced by the cubic-spline inte;polation procedure. This profile
location is very close to the injection port where the temperature
gradients are very steep, a fact which is not taken into considera-
tion during the interpolation.

Figure 50 shows typical lateral temperature distributions at
different radial location for the same azimuthal station. These
particular profiles belong to azimuthal station no. 3 of experiment
no. 26.c.

The profiles are numbered from 1 to 9. Starting with the
inner most one, T ascends towards its peak value at profile no. 6,
descending towards the crossflow value thereafter.

Figure 51 shows the lateral isotherms obtained by interpolation
of the known data points. They are cross plots of T versus 2z
curves at a single station, a representative figure of which was
shown in Figure 50. Here, three typical sets of isotherms, each
of which taken from its particular configuration and azimuthal

station are shown. Larger figures of these sets are shown in
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Figures 52 through 54. Each contour corresponds to its shown T
value, and the peak location is marked by X.

Kamotani and Greber[17] show that as the jet enters a cross
flow its shape begins to change because of the nonuniform pressure
field created by the flow around it. The jet is deformed into a
crescent shape, and the cross flow creates a pair of vortices
behind the jet in much the same way as a flow around a cylinder.
The vortices acquire axial momentum from the jet, and move along the
jet path. Far downstream the original jet disappears, while a pair
of antirotating vortices dominate the flow field. Their experiments
show a distinct velocity and thermal two-cell structure which results
from these two vortices.

The contours of the isotherms shown here, and the lateral
temperature distributions, consistently lack the feature of a two-cell
structure. Although based on sparse lateral data points, this
consistency strongly suggests that the thermal two-cell struc;ure
is fused into a one-cell structure. This possible conclusion may
be supported by the combination of the following facts:

1. The spreading rate was shown to be significantly decreased,
thereby producing a compressed jet which cannot attain its full
fledged kidney like shape.

2. As opposed to the experiments reported in reference 17,
where the cross flow turbulence level was about 0.3%, the current

experiments involved cross flow resulting from a combustion region,
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the turbulence level of which is inherently very high. This
turbulence level possible excites the jet turbulence intensity to
values for which the mixing within the jet itself becomes very

efficient, blurring any detailed structure.
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Figure 30a-b. Trajectories produced by jets
of different J's and the same Dr's

Figure 30a,
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Figure 32, Temperature distribution for a jet
injected from the outer wall
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Figure 36. Temperature distribution for a jet injected
from the outer bent wall
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Figure 37, temperature distribution for a jet injected
from the outer bent wall
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Figure 39a-b. Trajectories produced by jets of
different Dr's and the same J's
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Figure 40, Comparison with model for a jet
injected from the inner wall
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Figure 41, Comparison with model for a jet
injected from the outer wall
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Figure 42. Comparison with model for a jet
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Figure 43, Longitudinal isotherms of a jet
injected from the inner wall
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Figure 44, longitudinal isotherms of a jet
injected from the outer wall
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Figure 45, Longitudinal isotherms of a jet
injected from the outer bent wall
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Figure 46. A 3-D view of the temperature field for
a jet injected from the inner wall
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Figure 47. A 3-D view of the temperature field for
a2 jet injected from the outer bent wall
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distributions of jets injected
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Figure 50. Typical lateral temperature distribution
at different radial locations for the
same azimuthal station
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Figure 52. Interpolated lateral isotherms at azimuthal
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Figure 53. Interpolated lateral isotherms at azimuthal
station no. 1 for a jet injected from the
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CHAPTER VIII

ROW OF JETS IN A REVERSE FLOW COMBUSTOR

Experiments for row of jets were performed over the same ranges
of momentum ratios and density ratios as the ones performed for
the single jets. These experiments are also controlled by two
additional characteristics: the spacing ratio.Sr, and the confinement
parameter Ho/bo'

The spacing ratio varied between 2.67 and 9.21 and the confine-
ment parameter has the value of 16.77 for jets injected prior to the
bend and 16.95 for the jets injected into the bead. Each jet injection
configuration was tested for three spacing ratios, starting with the
smallest Sr possible, and followed by double and then triple that
value. As mentioned before, the spacing ratios of the outer row of
jets, the inner row of jets and the row of jets injected into the bend
differ from each other because the injection ports are arrangéd along
rays extended from the combustor center line.

The sampling of the data points, their location and processing,
was carried out in the same way as done for the single jets experiments.

Figures 55 through 58 show results of experiments conducted for
single and rows of jets injected from the inner'wall; having fixed
maﬁentum and density ratios and variable spacing ratios.

Starting with figure 55 which shows the temperature field created

by a single jet (Sr+=), one can see that the tighter the spacing
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ratio, the steeper the temperature gracients near the inner wall be-
come. These sharp gradients are seen to exist as downstream as

the exit station for the intermediate and tightest spacings of the
jets. This behavior creates a whole reglon which envelopes the
inner wall from entrance to exit and shields it from the hot cross
flow. The identification of trajectory for the tight configuration
becomes impossible as no extremum points are found within the region
of measurements.

As can be seen in Figure 59, the temperature distribution of the
closely spaced jet is essentially two-dimensional, a behavior which
explains the strong attachment of the tightly apﬁced row of jets
to the inner wall. As mentioned in chapter II, the height of the
trajectory of a row of jets does not vary in a monotonic manner with

changing spacing ratio. Kamotani and Greber however show [18]

that
once a tightly spaced row of jets is introduced into a confined
cross flow, its trajectory is strongly suppressed by the cross flow
which requires space to flow above the 2-D jet that evolved from the
merging row of jets. This effect, in conjunction with the drifting
across the channel, are probably the mechanisms which keep the
closely spaced row of jets attached to the inner wall.

Figure 60 shows a comparison between the trajectories produced
by a single jet and two differently spaced row of jets. The single
jet trajectory is distinctively higher than those of the row of jets,

which although are not of tightest spacing, are still close enough to

be subject to the confinement effect.
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It should be remembered that these are thermal and not velocity
trajectories, which have been shown by Kamotani and Greber to
increasingly differ from each other with decreasing spacing ratio
due to the strong recirculation zone produced.

Figure 61 shows results of two expetimegts for closely spaced
row of jets, one of which is at low momentum ratioc and the other at
high momentum ratio. It can be seen that the general behavior is
similar, and the change in effect on the outer cross flow appears
to be minimal. It does however augment-the characteristic thickness
of the cool layer in about 25% inspite of the confinement of the
cross flow.

Figures 62 through 65 show experimental results for differently
spaced row of jets while the momentum and density ratios are kept
constant. Figure 62 shows the high trajectory attained by a single
jet, as compared with the following ones, which are increasingly
suppressed with decreasing spacing ratio. This suppression effect can
again be seen in Figure 66, where the single jet trajectory is much
higher than either of the row of jet ones. The temperature profiles
in Figure 62 through 65 all depict gradients significantly less steep
than those produced by the inner row of jets. This shows that the
mixing is stronger for the outer injection configuration than for the
inner one. Here, there is no clear jet attachment to the outer wall,
as the inner jets were attached to the immer uallr The unfavorable
pressure gradient along the outer uall; coupled with the drifting

effect, appears to overwhelm not only the centrifugal force, but
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the confinement effect as well. Only in the case of closely

spaced row of jets, the trajectory does not approach the inner wall.
The three-dimensional perspective of such a jet is shown in Figure 67,
where the two dimensional nature of the flow is depicted clearly.
This, as before, explains why the tightly spaced row of jets is
suppressed by the outer flow which cannot penetrate through and has to
rise above the jet.

Figure 68 shows the 3-D view of the temperature field as
measured for an intermediate spacing of the jets. The distribution
at azimuthal station no. 1 shows the three dimensional nature of
the flow close to the injection location; the distribution is seen to
become uniform laterally fairly fast. The corresponding lateral
temperature distribution is seen in Figure 69, where the profiles are
numbered with respect to their azimuthal location, and are taken at
the radial location where T attains its peak value. Here again,
the merging effect of the jets causes the lateral temperature
fluctuation not to exceed 5% as early as at azimuthal sataion no. 3.

Starting with a single jet, Figures 70 through 73 show the
variation of temperature distributions with spacing ratio for rows of
jets injected from the outer bent wall.

The general behavior and mixing characteristics appear to follow
those of rows of jets injected from the outer wall prior to the bend.
This configuration, however, enables the exit temperature profiles to
retain sharper gradients because they are c10§ér to the injection ports.

Here, as was also seen for the case of the single jet, the oncoming
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cross flow temperature distribution, as measured .at azimuthal station
no. 1, is not meaningfully changed due to . impingement on the jets
i{ssued downstream at station no. 2. This absence of upstream
influence may be untrue for the velocity field.

Figure 74 shows the variation of trajectory with spacing
ratio for fixed momentum and density ratios. Here again, the single
jet trajectory is seen to reach the deepest point with respect to
the injection port. As before, the row of jets are suppressed towards
the outer wall with the tightest row of jets suppressed the most.

Figure 75 is a 3-D view of the temperature field produced by a
closely spaced row of jets. The first profile, which was measured
very close to the origin, shows the periodic character of
these jets, which completely disappears by the next displayed set
of profiles.

Figure 76 shows the 3-D view of the temperature distribution
for a moderately spaced row of jets. The profiles show that the
periodic behavior is retained well into the turn, but as before,

smooths out towards the exit.



111

I i i
ExpiLe — T T T 1 1
— > 9.65 ‘S -
Or= 2.12
- ) <fi‘\\jgxl‘\‘\“ -
- 0 —
=20 0 20
] I | l l ) | ] J

X

Figure 55. A single jet injected from
the inner wall
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Figure 56. A widely spaced row of jets

injected from the inner wall
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« A moderately spaced row of jets
injected from the inner wall
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Figure 58. A closely spaced row of jets
injected from the inner wall
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Figure 59. A 3-D view of a closely spaced row

of jets injected from the inner wall
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Figure 60. Comparison between trajectories of
jets of different spacing ratios
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Figure 61. Low and high momentum closely spaced jets
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Figure 62. A single jet injected from the
outer wall
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Figure 63. A widely spaced row of jets injected
from the outer wall
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injected from the outer wall
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Figure 65, A closely spaced row of jets
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Figure 66. Comparison between trajectories of
jets of different spacing ratios
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Figure 68. A 3-D view of a moderately spaced row
of jets injected from the outer wall
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Figure 69. Lateral temperature distributions
for & moderately spaced row of jets
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Figure 70. A single jet injected from the

outer bent wall
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Figure 71, A widely spaced row of jets injected
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Figure 72. A moderately spaced row of jets injected
from the outer bent wall
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Figure 73, A closely spaced row of jets injected
from the outer bent wall
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Figure 74. Comparison between trajectories of jets
of different spacing ratios
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CHAPTER IX

CONCLUSIONS
The details of the cross flow velocity field are important in
shaping the trajectory and spreading rate of a single jet or a
row of jets.
The model calculations simulating a single jet in an accelerating
cross flow are in encouraging agreement with experimental results
when the cross flow velocity field is well known. There is a
marked discrepancy when the cross flow velocity field is crudely
approximated.
An increase in the density ratio of the jet gives rise to a deeper
penetration of the jet into the cross stream for a given momentum
ratio.
A drifting phenomenon which consists of an inward transverse
velocity component across the combustor due to the developing
nature of the flow along it is identified. This effect and its
associated pressure gradient is found to be very important in
forming the jet trajectory.
The longitudinal acceleration suppresses the single jet thermal
spreading rate. It is suggested that under sufficient acceleration,
the jet thermal spread may become negative.

The confinement effect, which is measured by the channel height
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relative to the jet characteristic thickness, increasingly
suppresses the trajectory with decreasing spacing ratio of the
row of jets.

For a single jet or a widely spaced row of jets, the flow in

the turning section of the reverse flow combustor shows fast
smoothing of temperature gradients near the inner wall and the
core of the flow. This behavior is not depicted in close
proximity to the outer wall.

For all injection configurations, with either a single jet or row
of widely spaced jets, the smoothing of radial temperature
gradients occurs well before the exit.

A tightly spaced row of jets, if injected from the inner wall,
is kept attached to the inner wall, shielding it thereby from
the outer hot stream. If injected from the outer wall, the row
of jets penetrates into the core of the flow and is not attached
to the outer wall,

Conclusion number 7 suggests that the reverse flow combusgor
outer walls can be cooled by leaking of cool air having low
momentum ratio across the outer walls. Conclusion number 9
suggests that the inner wall can be cooled by a tightly spaced
row of jets, injected prior to the inner wall of the bend.

The combustor experiments show that a proper choice of injection
parameters and locations can create a desired temperature dis-

tribution at the combustor exit, upstream to the turbine blades.
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This work appears to be the first which investigates the be-
havior of turbulent jets in longitudinally and transversely
accelerating velocity fields.

The visualization and modeling of the single jet are intepgral
in nature, but nevertheless bring out the main features and controll-
ing parameters of the problem. With the current generation of com-
puters, it appears to be impractical to perform a detailed
numerical calculation of these flows. This is emphasized by
examining the only available numerical calculation for a single jet
in a non-accelerating cross stream, by Chien and Schetzlll].

These results show no better agreement with experiments than a
typical semi-empirical solution, and, despite the simplifying
assumptions the solution of which is very lengthy as pointed out by
the authors.

It is also recognized thaf the semi-empirical solution is
inherently limited and therefore warants no elaborate development.
Perhaps an entirely different approach may be useful, namely, to
consider the jet vortex structure which was shown experimentally to be
a very important controlling mechanism for a single jet as well as
a row of jets.

During the course of this work, it was attempted to model a
row of jets in a manner similar to the single jet model, constructing
a semi-empirical model based on pieces of phenomenological infromation

in conjunction with the integral conservation statements. It was
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found that this important information cannot be found in the litera-
ture. It is therefore suggested that a series of experiments from
which basic information such as entrainment correlations or pressure
distributions can be obtained, be constructed.

A natural continuation of the current combustor experiments is
the sampling of velocity data along and across the bend. This data,
in conjunction with the temperature field information, will allow
varification of interpretations made in this work based upon the
temperature data alone. It will enhance trajectory and spreading
rate information and will help in clarifying the complex behavior

of the main flow in such a bend.



APPENDIX 1

Calculation of Combustor Flow Conditions

The quantities measured are:

Combustor pressure ‘ P
Cross flow temp. prior to the bend Ts
Combustion air flow rate B,
Cooling air flow rate m,
Natural gas flow rate mg
Dilution jet temp. Tjo
Dilution jet flow rate mj

These values are entered into a computer program which executes
the following calculations:

Total mass flow rate of cross flow

Cross flow density

P (A-1-2)

137
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Jet density

m—

p =
Jo RIjo
Cross flow average velocity

U=m/ (A o)

L
section s

Jet average velocitv

2
V= mj/ ( ﬂboojo)

Momentum ratio

Density ratio

Dr= oJO/ Pe

(A-I-3)

(A-1-4)

(A-1-5)

(A-1-6)

(A-I-7)
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Froude number

o, vV

Fr = e——dod (A-1-8)
(pjo- Ds)Sbo
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APPENDIX II

THE CUBIC SPLINE SCHEME AND SUBROUTINE

Cubic spline functions are the most popular spline functions,
for a variety of reasons. They are a smooth function having
continuous curvature with which to fit data; and when used for
interpolation, they do not have the oscillatory behavior that
characterizes high degree polynomial interpolation. Cubic splines
are also relatively simple to calculate and use, and do not consume
large amounts of computer time. In general, a cubic spline
function will follow an elastic spline fitted to pass through a
given two dimensional set of points, free from any external bending
moment.

This function is constructed of a set of cubic polynomials
equal in number to the number of intervals between data points.

These polynomials are continuous in their magnitude, skewness and
curvature at each data point and have at least two degrees of freedom
in determining their coefficients. These degrees of freedom are

the first and second derivatives at the end points, which in this
work were chosen to be zero curvature at those points. This choice
wvas made for two reasons; one is that this condition implies a
minimum of oscillatory behavior, and the other is that it is the
weaker constraint possible in the absence of any other end condition.

For a more detailed discussion, including the mathamatical
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formulation see Ref. 4.

Following 4s the subroutine constructed especially for
interpolation of the raw data, introduced into the subroutine in a
matrix form.

The raw data matrix is a 3 dimensional matrix T(n,m,3j) which
prescribes the temperature measured as a function of the radius, n,
the thermocouple number (one of the five in the rake) m, and
the angle, j. The size of this matrix is T(9,5,10) and can be
interpolated into a "fine" matrix, TP, of a maximum dimension of
TP(100,5,10). As an additional input to the subroutine, one has
to come up with a vector of the actual radii R(n), the number of
interpolated points wanted within an interval, I, and a weight
parameter W which determines the temperature scale for the profiles
plotted.

As discussed above, the subroutine "inter", calculates TP,
and also RP which is the "fine" vector containing the radii of all
the interpolated values. x and y are the transformed values of TP
and RP to the plain of plotting. These values are introduced to

the plotter for the drawing of the temperature profiles.
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APPENDIX III

COMPLETE DATA

KEY TO ABBREVIATIONS

density ratio, %%l

momentum ratio,

c/oan2
roj(vi)
2
ro(v)

total mass flow rate of cross flow, mc + mk + mg

combustion air flow rate

natural gas flow rate

cooling air flow rate

jet mass flow rate

combustor pressure

density of cross flow

density of cooling jet

spacing ratio,

space between

jet centerlines

2(nominal jet

cross flow temperature

jet temperature

temperature
temperature
temperature
temperature
temperature
temperature

right probe

of
of
of
of
of
of

inner wall at
outer wall at

outer wall at

radius)

center in the bend
the exit

center in the bend

straight section of outer wall

side wall at center in the bend

side wall at the exit

temperature

right-center probe temperature

center probe temperature

left-center probe temperature

left probe temperature

average cross flow velocity

average jet velocity
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ral dgas flow rate - mdgr (mm water diff.) 18.00
ral das total fress. — Fsgr (rsi dade) 0.00
total Fress. - rsar (mn water dase) 0.060
temr, - tir (dedree celsius) 0.00
le Jet flow rate - msJdr (s.c.f.m.) 0.00
temr., - t5 (degree celsiusg) 270.00 h
tems, - t6 (dedree celsius) 238.00
temr, - t7 (dedgree celsius) 235,00
temr, - t8 (dedree celsius) 305.00
temr, - t9 (degree celsius) 235.00
temr, - L10 (dedree celsius) 235.00
0.,0189737 kd/sec
0.,1189016 kg/sec
0,001273 kd/sec
0.139148 kd/sec
98345.3 rascsal
633 desree kelvin
273 dedree hkelvin
G543 dedree kelvin
3511 dedree kelvin
508 dedree kelvin
578 dedree kelvin
508 dedree kelvin
508 desdsree kelvin
0,5248 k&8/cubic meter
1.,2552 kg/cubic meter
9.81 meter/sec
0,0000000 kg/sec
0.00 meter/sec
2.3%9 density ratio
0.0 momentum ratio
0 froude number
0.00 sracing ratio
radius andgle t11 t12 t13 t14 t15
95 0 599.00 604,00 594.00 601.00 599,00
95 20 617.00 625,00 622,00 &28.00 625.00
95 40 620,00 628,00 622,00 626,00 624,00
95 40 612,00 622.00 619.00 627.00 626,00
95 80 618.00 628,00 631,00 639,00 637.00
95 100 620.00 361,00 634,00 638,00 636.00
5 120 616.00 633.00 641,00 648,00 643.00
29 140 618.00 632,00 639.00 643,00 642.00
95 160 608,00 626,00 635.00 644,00 442,00
95 180 612.00 630.00 638,00 645,00 647,00
85 0 616.00 624,00 626,00 631,00 627.00
85 20 618.00 625,00 626 .00 632,00 632.00
8s 40 623,00 633,00 633.00

636.00 632,00
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60 628,00 635.00 634,00 440,00 = 640.00
80 629.00 6406.00 643,00 645,00 640,00
100 630,00 641,00 644,00 645.00 442,00
120 621,00 632,00 641.00 646,00 643.00
140 611.00 626.00 633,00 641,00 641,00 RDBalec
140 606.00 621.00 630.00 639.00 640,00
180 598,00 615.00 628,00 636,00 436.00
0 621,00 629.00 626.00 633,00 634,00
20 631,00 40,00 640,00 645.00 641,00
40 633,00 642.00 645.00 64%.00 ~ 647.00
60 638,00 645,00 648.00 649,00 646,00
80 632,00 642,00 647,00 651.00 646.00
100 630.00 642,00 647,00 649,00 647.00
120 616,00 630.00 640,00 645,00 642,00
140 612,00 626.00 637,00 642,00 640,00
160 608,00 624.00 634,00  637.0077 T437.00
180 604,00 621.00 630,00 635,00 634,00
0 645.00 $53.00 653,00 656,00 652,00
20 649,00 657.00 654,00 660,00 655,00
40 644,00 653.00 653.00 656,00 655.00
60 648,00 656,00 654.00 657.00 652,00
80 630.00 é40.00 643,00 647 .00 645,00
100 624,00 634,00 645,00 648,00 645,00
120 621.00 e36.00 643,00 645,00 639.00
140 615.00 630.00 637.00 640,00 637.00
160 613,00 626.00 635.00 635,00 633,00
180 611,00 624,00 629.00 633,00 631,00
0 645,00 656,00 653,00 657.00 654,00
20 640,00 651,00 652,00 656,00 656,00
40 642,00 652,00 657.00 658,00 656,00
60 635.00 645,00 648,00 652.00 653,00
80 630,00 641,00 647,00 651.00 649,00
100 622.00 633.00 641.00 644,00 641,00
120 615,00 628.00 636.00 638,00 635,00
140 609,00 623,00 630.00 630.00 629.00
140 607,00 620,00 624,00 624,00 623.00
180 600.00 612,00 618.00 620,00 620,00
0 649,00 662,00 662,00 665,00 663,00
20 648,00 657.00 659,00 662,00 660,00
40 642,00 652,00 657,00 658,00 657,00
60 639,00 648.00 651.00 653.00 651,00
80 627,00 639,00 647,00 648,00 646.00
100 621.00 633.90 639.00 636,00 632,00
120 618,00 628.00 633.00 630,00 626,00
140 615,00 622.00 624,00 623.00 625,00
0 660,00 671.00 669,00 674,00 670,00
20 657.00 669.00 668,00 669.00 666,00
40 648,00 65€.00 662,00 662,00 657.00
&0 636.00 b4¢ .00 651,00 655.00 653.00 -
8¢ 629.00 640,00 645,00 644,00 638.00
100 621,00 632,00 634.00 630,00 627,00
120 612,00 620,00 621,00 619,00 617.00
0 662.00 672.00 . 673.00 673.00 669.00
20 657,00 667,00 666.00 668,00 664.00
40 643,00 654,00 658,00 659.00 654.00
60 632.00 644,00 650,00 650.00 646,00
80 627.00 636,00 639,00 636,00 629,00
100 616,00 622,060 620,00 620,00 617,00
0 658,00 670. 00 673.00 674.00 671.00
20 649,00 662.00 666,00 664,00 658.00
40 634,00 646 .30 652,00 652,00 649,00
60 624,00 636,90 640,00 640,00 637.00

80 609.00 622,00 627.60 623.00 418,00
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comb.

Fresss
cross flow temr.,
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3.c

(22233093 3¢1

- FT {(mm water gade)
- tr {(degree celsius)

15.0¢
£25.00

water diff.)

comb, a3ir flow rate - mer (mm water diff.)
cool air flow rate - akr (mm
natural Has flow rate - mar (mm

natural das total rress.
air total epress.

Jet temr., - tir (dedree celsius) 0.00
single Jdet flow rate -~ msdr (s.c.fom.)
wall temr. - t5 (desgree celsius) 422,00
wall temr, - té (desree celsius) 330.00
wall temr. - t7 (dedree celsius) 323,00
wall temr. - t8 (desree celsius) 406 . G0
wzll temr., - t9 (dedgree celsius) 335.¢0
wasll temr, - t10 (desree celsius) 338.00
mce = 0,01B9737 kea/sec
mbk. = 0.0728121 kg/sec
mg = 0,001273 ke/sec
m = 0.093059 ka/sec
r = 98247,2 rFascsl
t = 898 degree kelvin
td = 273 desgree kelvin
tS = 695 desgree kelvin
té = 403 degree kelvin
t7 = 594 dedree kelvin
t8 = 479 dedree kelvin
t9 = 608 desree kelvin
t10= 611 desree kelvin
ro = 0.3812 kg/cubic meter
rod= 1.2339 ke&/cubic meter
v = 9,03 meter/sec
ms.d= 0.,0000000 ka/sec
vd = 0.00 meter/sec
dr = 3.29 densitw ratio
J = 0,0 momentum rstio
fr = 0 froude number
sr = 0,00 sracing ratio
Ft radius andle ti1 t12
1 23 0 844,00 845,00
2 99 20 854.00 863.00
3 99 4Q 858.00 86%.00
4 Las 60 863.00 874,00
5 95 890 861,00 880,00
é 93 1006 857.00 883.00
7 9 120 860.00 886,00
8 29 140 852400 881,00
9 85 160 824.00 8% .00
10 99 180 81%.00 850,00
11 83 0 865.00 871.00
12 8% 20 863,00 871.00
13 85 40 §75.00 883.00

water diff.)

- psgr (rsi dage)

~ ps3T (mm water gase)

40.00
60.00
18.00
0.00

~0.00

0.00

t13

822,00
844,00
855.00
569,00
879.00
888,00
£98.00
894,00
680.00
§77.00
851.00
863.00
875.00

ti14

824,00
£44.00
847.00
S563.00
877.00
88%.00
B896.00
899.00
891,00
896.00
251.00
865,00
871.00

804.00
828.00
830.00
845.00
85%.00
870.00
876.00
BBL.0C
881.00
588,00
831,00
851.00
£€58.00
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14 85 60 868,00 882,00 878.00 €78.00 861.00
15 8% 80 859.00 88¢.00 882.00 876,00 807,00
16 85 100 854.00 877.00 887.00 + 8:8.00 866.00
17 8% 120 839.00 868.00 874.00 8t1.00 863,00
i8 8% 140 828.00 851.00 873.00 8&2,00 869.00
i9 85 160 8046.00 836.00 860.00 8,5.00 864,00
20 85 180 788.00 818.00 846.00 872,00 877.00 Tdg.3.c
21 75 . 0 879.00 890.00 875.00 870.00 8S2.00
22 75 20 882.00 893.00 886.00 8E:1.00 85%.00
23 73 40 883.00 896.00 892.00 887.00 865.00
24 7S &0 873.00 88%.00 890.00 884.00 868.00
25 79 80 583.00 879.00 883.00 880.00 858.00
26 75 100 844.00 871,00 879.00° 879.00 62.00
27 75 120 823.00 845.00 869,00 871.00 855.00
28 73 140 801.00 827.00 854.00 868.00 852,00
29 7% 160 783,00 815.00 845,00 = BE?,00 841.00
30 735 180 769.00 806.00 841.00 8Lx.00 843,00
31 65 [} 88%9.00 900.00 885.00 6:7.00 854,00
2 63 20 8922.00 905,00 890.00 Be -, 00 871.00
33 65 40 888.00 202.00 895.00 8%..00 Eriowwy
34 S 60 870.00 887.00 889.00 BE-. 00 E04.,00
35 63 80 852.00 871.00 884.00 875,00 8L8.00
36 65 100 825.00 850.00 870.00 872,00 €52.00
37 65 12¢ 799.00 827.00 856.00 = 7400 658,00
38 65 1490 790.00 818.00 842,00 8:3.00 8i7.00
39 65 160 779.00 80%.00 834.00 §.0.00 810.00
49 65 180 764.00 795.00 8i5.00 15.00 8C6.00
41 S5 0 884.00 898.00 895.00 894,00 870.00
42 SS9 20 885.00 203.00 895.00 854,00 873.00
43 5SS 40 881,00 897,00 898.00 89..00 868.00
44 59 60 864,00 880.00 886.00 88..00 835.00
] S8 80 B45.00 862,00 874,00 86%.00 845.00
46 SS9 100 805.00 829.00 848.00  B45.00 824.00
47 5SS 120 791.00 815.00 834.00 828.00 805.00
48 SS 140 778,00 803.00 816.00 803.00 788.60
49 S5 160 770.00 792.00 798.00 785,00 774.00
S50 S5 180 758.00 777.00 785.00 ?277.00 770.00
ol 45 0 900.00 213.00 903.00 897,00 882.00
52 43 20 885.00 905.00 907.00 89.00 877.00
a3 45 40 869.00 890.00 8920.00 88..00 863,00
54 43 60 846,00 865.00 876.00 864,00 843.00
o9 4% 80 827.00 843.00 853.00 844,00 821.00
S6 45 100 795.00 820.00 834,00 82..00 797.00
37 45 120 781.00 800.00 805.00 786.00 770,00
S8 43 140 753.00 760.00 762,00 74%,00 748.00
59 35 0 880.00 900,00 902.00 854,00 875.00
&0 35 20 867.00 8846.00 891,00 824,00 862.00
61 35 40 844.00 866,00 873.00 €d5.00 84%.00
62 33 60 825.00 845,00 853.00 &~ .00 81%.00
63 35 80O 79%.00 816,00 827.00 8§1..00 751.00
64 335 100 787.00 800.00 799.00 76i.00 867,00
&5 35 120 755.00 754.00 754,00 737.00 732,00
66 25 0 875.00 895.00 898.00 88-.00 869.00
&7 25 20 858.00 880.00 884.00 875,00 855.00
68 25 40 826.00 848,00 855.00 843.00 825.00
6% 25 60 810.00 827.00 832.00 81%.00 804,00
70 25 - 80 790.00 803.00 805.00 79¢.00 773.00
71 25 100 749,00 7594.00 757.00 75-,00 732400
72 15 0 853.00 608,00 886.00 87:.00 B&0.00
73 15 20 819.00 845.00 858.00 844,00 EZ5.00
74 15 40 807,00 823,00 830.00 813.00 793.00
75 15 60 792,00 801.00 79%9.00 787 .00 774,0C
76 15 80 689.00 735.00 758.00 745,00 730,00
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file reauested 4.¢
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comb., Fress, - Pr {(mm water gasge) 24.00 o
cross flow temr, — tr (dedree celsius) 4546.00
comb., air fiow rate - mcr (mm water diff.) 40,00
cool air flow rate - mkr (mm water diff.) 120,00
naturel dgas flow rate - msr (mm water diff.) 18.00
natural gas total rress. - rFsdsr (rsi dgage) 0,00
zir total rress. - Fsar (mm water dase) 0,00 T
Jet temr. -~ Ldr (dedree celsius) 0.00
single Jet flow rate — msdr (s.cefoem,) 0,00
wall temr, - t5 (dedgree celsius) 323,00
wall temsr, - té6 (desree celsius) 265,00
wall temr, - t7 (dedree celsius) 259.00
wall temr. - t8 (desree celsius) 336.00
wall temr, - t9 (dedree celsius) 256.00
wall temr, - t10 (dedgree celsius) 253.00
me = 0,0189737 kd/sec
mk. = 0,1029718 kd/sec
mg = 0,001273 kd/sec
m = 0,123218 ksg/sec
¢ = 98335.4 rascel
t = 729 dedree kelvin
14 = 273 desgree kelvin
t5 = 596 dedree kelvin
16 = 538 dedree kelvin
17 = 532 dedree kelvin
t8 = 609 dedree hkelvin
19 = 529 dedree kelvin
t10= 526 dedree kelvin
ro = 0,4700 bkg/cubic meter
roJ= 1.2551 kg/cubic meter
v = 9.70 meter/sec
msJ= 0,0000000 ksd/sec
vd = 0.00 meter/sec
dr = 2,67 density ratio
J = 0,0 momentum ratio
fr = 0 froude number
sr = 0.00 sracing ratio
t radius angle ti1 112 t13 t14
1 @5 0 670,00 676.00 669,00 673,00
2 95 20 680.00 687.00 685,00 692.00
3 95 40 687.00 696.00 698,00 704.00
4 e9 60 690,00 703.00 704,00 708.00
S 95 80 68%.00 704.00 702.00 703.00
é 95 100 680,00 699.00 711.00 714.00
7 ¢5 120 685.00 703.00 713,00 721,00
8 99 140 480,00 698.00 704,00 709.00
9 3 160 669,00 68%,00 706.00 718.00
10 29 180 664.00 685,00 702.00 716.00
i1 85 0 687.00 698.00 490.00 423400
i2 85 20 689,00 699.00 701.00 704.00
13 85 40 695,00 707.00

706,00 707.00 _ 698.90

tis

668,00
689.00
698,00
69%.00
695.00
704.00
715,00
707.00
71%9.00
720,00
690,00
694,00
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LATTTURETTTT TG T T 493,007 765,400 706,00 710.0¢ 701,007 7

15 8% 80 695,00 709.00 713.00 FiE. 00 710.00
16 55 100 689,00 700,00  F1l.Gw Fiw. 90 714,00
17 85 129 483,00 696.90 707.00 712.00 708.00
18 85 140 475,00 693,00 TG00 715,00 717.00
19 85 1460 665,00 683.00 694 .00 711,00 713.00 wdg.
20 8% 180 656,00 - &75.00 T 4%6.00 TT7LG.00 714.00 4.0
21 75 ¢ 706 .00 710,00 70%.00 708.00 700.00
22 75 - 20 716,00 729.00 726,00 725.00 443,090
23 75 40 707.00 714.00 7iB.00 O 720.900 710.00
24 75 60 710.00 717.0¢ 715.00 718,00 435.00
25 75 8¢ 701,00 711.00 718.00 720.00 711,00
26 75 100 48R.00 701.00 711,007 714,00 7 708.00
27 75 120 675,00 494,006 707.00 714,00 710.00
28 75 140 668,00 683,00 701,00 710.00 705, vv
2% 75 160 &59.00 877,00 490,00 T ATB.O0 T ER7.00
30 75 180 649,00 670.00 689.0¢ 49% .50 697.00
31 65 o 708.00 717.00 715,00 720.00 711,00
3z &5 20 723.00 732,00 730.00 732,40 723,00
33 65 40 720,00 458,00 732,00 731.00 720,00
34 &5 &0 716,00 720,00 722,00 727400 712.0u
as 65 80 703.00 717.00 724.00¢ 7o 00 718.0GC
34 &5 100 681.00 694,00 706.00 715,00 702,00
37 45 120 663,00 678.00 XD v 6%« . JU 691,00
38 5 140 662,00 683.00 696,060 695 00 487,00
39 &5 140 658,00 475,00 685,00 68%.00 654,60
30 6% 180 655,00 &72.00 683.00 685,30 481, 0y
41 55 o 721,00 733,00 733,00 734,00 725.00
42 55 20 718,00 729,00 728.00 731,400 725,00
43 55 40 718,00 727.00 7I2B.0Q 728,00 720.090
44 55 40 707.00 716,00 718.06 718.90 70%.00
45 55 80 650,00 703.00 711.00 712.00 702,00
46 55 100 674,00 490,00 699 .00 700,00 652,00
47 55 120 666,00 683,00 694,00 452,00 682.00
48 55 140 660,00 675,00 680.00 674,006 668.00
49 55 140 656,00 396.00 674.00 669.00 666.00
50 55 180 645,00 459.00 £65.00 664,00 $64.0¢
51 45 0 736,00 745.00 740,00 742.00 733,00
52 45 20 725,00 733,00 732,00 458,00 721.00
53 45 40 721.00 733.00 733.00 728,00 719.00
54 45 &0 702.00 713.00 715.00 715.00 707.00
55 45 8¢ 688,00 6%8.00 707.00 707.00 698,00
56 45 100 670.00 684.00 693,00 686.0D 676,00
57 45 120 663.00 &75.00 678,00 b7 .0k 668,00
58 45 140 650,00 £57.00 657,00 653,00 652,00
59 35 0 730,00 743.00 743,00 743.00 732,00
&0 35 20 723.00 734.00 735.00 732.00 722,00
61 35 40 712,00 723,00 722.00 721.00 710.00
&2 35 60 696,00 708.00 713.00 704,00 £98.00
43 38 80 67%.00 &90.00 695.00 6B¥.,00 6BZ.00
64 35 100 662,00 673,00 67500 66%.00 663.00
65 s 120 645,00 649,00 £4%9.00 643,00 641,00
b6 25 o 723,00 735,00 734,00 733.00 725.00
67 25 20 756400 731.00 735.00 73G.00 7321.00
48 25 40 695 .00 434,00 7146.00 715,00 7068.00
&% 25 40 686.00 497,00 702,00 6%7.00 485G, 00
70 25 80 669,00 676,00 £78.00 473,00 £66,00
71 25 100 648,00 651,00 653.00 645,00 641.00
732 i5 0 718.00 734,00 737,00 733,00 FE3 00
73 15 20 703,00 716.00 721,00 715,00 705.00
74 15 40 688,00 657,00 703,00 655,00 683.00
75 15 &0 672,00 679,00 67% .00 400,00 665.00

7é 15 80 H22.00 844,00 &61.00 657,00 650,00
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corb.

natural sas flow rate - mgr (mm water diff.)
naturzl gas total eress,
air totazl rress.

Fre

Jet teme.
single Jet flow

wal
wal
wal
wal
wal
wal

me
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1
1
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1
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L2332 2338 ¢

5’

£
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water sase)

22.00
505.00

- tr (degree celsius)
air flow rate - mer (mm water diff,)
cool 3ir flow rate -~ mkr (mm water diff.;

~ psgr {(rsi dage)

-~ es37r {um uwater gasge)

{degree celsius)

0. 00

rate - msdr (s.cifom,?

(dedree celsius)
(degree celsius)
{dedgree celsjus)
(degree celsius)
(dedree celsius)

~ 110 {(desree celsius}

ke/sec

0.,0940000 kalsec
0.001273 kg/sec

0.114244 kg/sec
98315.8 rascal

778
273
500
557
554
637
5929
229

degree
dedree
dedree
dedgree
dedree
desree
degree
dedgree

kelvin
kelvin
kelvin
kelvin
kelvin
kelvin
kelvin
kelvin

0.4403 kg/cubic meter
1.2548 kg/cubic meter
?+60 meter/sec
0.0000000 ka/sec

Q.00 melter/sec

2.8% densitwy ratio
0,0 momentum ratio

0 froude number
0,00 spacing ratio

rad

80
8¢
80
8O
80
8¢
80

80
80
8%
B85
8%

ius Bngle t11

[+] 701.00
20 714.00
40 710,00
&40 722.00
80 724,00
100 721,00
1306 721.00
140 722400
166 708.00
180 656 .00
O 724,060

O 739.00
4 737.00

227.00
284.00
281.00
364.00
247,00

246,00

ti2

706,00
723,00
721.00
731.00
741.00
742,00
745.00
746,00
73G.00
717.00
732,00
747.00
750,00

40.00
100,00
16,00
0.00
0.00

0.00

L1z

695,00
717400
721,00
724,00
744.00
751,00
754.00
734.00
743.00
734.00
721,00
742.00
749,00

“ti4

710.00
731.00
732.00
732.00
750.00
758,00
764,00
765.00
761.00
757,00
734,00
753,00
754.00

118

711.00
728,00
732,00
729.00
787,00
784.00
7263.00
762,00
766,00
768.00
726.00
748.090

747400
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60

30
100

140
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i80

20
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80
100
120
140
160
180

20
40
&0
80
100
120
1490
166
iBo

20
4G
60

100
120
1490
160
180

739,00

742,00
734.00

726,00

705.00
703,00

T 4B9.00

744,00
754.00
751.00
743,00
745.00
729.00
712.00
£95.00
692.00
681,00
760.00
760.00
754,900
754.00
748.00
722.00
704,00
&91.00
6920.00
£78.00
764,00
770.00
784,00
747.00
730.00
712,00
698,00
692,00
685,00
67%.00
778.00
767,00
781.00
743,00
728.00
703.00
£94.00
&§77.00
772.00
770,900
758.00
733.00
713.00
637,00
673.00
773.00
760,00
742.00
721,09
711.00
683,00
77300
744,00
733,00
707.00
649.00

755.00
758.09
753.00
74&.00
727.00
720.00
7310.00
755,00
7466.00
761,00
753%9.00
761,00
741.00
727,00
717.00
711.00
704.00
77000
771.00
768.00
766,00
760.00
734.00
721.00
714.00
713.00
702.00
777.00
784,00
774.00
7460.00
744.00

70000
689.00
790,00
782.00
775.00
756.00
741,00
718.00
710.00
686.00
781.00
785.00
771,00
747400
723.00
713.00
&77.00
789.00
778.00
757 .00
733.00
720.00
687.00
786,00
760400
739.00
719.00
675.00

150

753,00
760.00
759.00
759.00
741.00
736.00
728.00
744.00
761,00
761.00
763,00
767.00
751.00
740.00
736.00
727,00
723,00
765.00
748.00
767.40
766,00
766,00
730,00
741.00
731.00
727.00
7i7.00
778,00
778.00
774.00
765,060
753.00
746400
733,00
719,00
704.00
693,00
784,00
781.00
?276.900
764,00
749.00
728.00
716.00
692.00
784,00
786.00
775.00
752,00
731.00
718,00
482.00
786.00
782.00
764,00
F42.00
722,00
688.00
785.00
767,00
745,00
723.00
&92.00

762,00

766.00
THB.00

76%.00

758.00
752400

749400

758.00
7e%.00
7¢2,00
764,00
772.00

756,00

750.00
750.00
T40.00
751,00
7.2.00
Fr2.00
CE.00
iv00
TU2.00
780,00
FL1.00
73300
7E31.00
729.00
782.00
781.00
776.00
78400
755.00
744.00
727400
713.00
702.00
&470.00
787 .00
780.00
772.00
760.00
746,00
7300
7 L0090
&6 .00
FEE.OO
782.00
770.00
FR0.00
72600
711.00
674,00
783.00
7746.00
756.00
734,00
7:i2.00
77,00
77%.00
760,00
735.00
713,00
42..00

ESELS BN

753,00

740,00
762,00
763,00
755.00
755.00
756.00G
752400
763.00
754,00
736,00
760.00

754,00

74%.00
745.00
738.00C
737 .00
763.00
764,00
762,00
763,00
763.00
749,00
742,00
7EALO0
724.00
716.00
774.00
774.00
763,00
797,00
744.00
733,00
713.00
706.0¢
701,00
65G.00
773,00
767 .00
762.00
750,00
734,00
712,00
655,00
686,64
781.00C
870.00
756.00
740,00
715.00
703,00
673.00
771.00
762400
744,00
722.00
702,00
673.00
76700
7446.00
723.00
763.00
675.00

rdg.
500



1

EXERKXRREX
file reacuested &eC
1335823388
cosb, rress, — pr (un water ssge) 25.00
crass flow temr, - tr (dedree celsius) 415,00
comsb., 3ir flow rate - mer (mm water diff.) 40,00
caal gir flow rate - mkr (mm water diff.) 140.00
natural sas flow rate - meEr (s water diff.) 18.00
natural dHas total Fressy - FedET (Psi dage) 0.00
air total Fress. - Psar (mm water gage) 0:00 '
Jet temr., - t.dr (desree celsius) 0.00
single Jet flow rate — msJr (G.C, T .@m.) 0.00
wall temr., - 1% (desree celsius) 252.00 T
wall temr. ~ té (dedree celsius) 239.00
wall temr, ~ t7 {(desree celsius) 259.00
wall temr, -~ 18 (desree celsius) 334.00
wall temr., - 49 {desree celsius) 240.00
wall temr., ~ t10 {(dedree celsius) 238.00
mc = Q.,018%9737 ka/sec
mbk = 0,1112223 ke/sec
mg = 0,001273 kd/sec
m = 0.,1314469 ka/sec
¥ = 98345.3 pascal
t = 488 degree kelvin
td = 273 dedree kelvin
t5 = 325 dedree kelvin
té6 = 532 desree kelwvin
+7 = 532 dedree kelvin
t8 = 607 dedree Kelvin
t? = 513 desree kelvin
t10= 511 dedree kelvin
ro = 0.4981 ksg/cubic meter
roJd= 1.2552 kd/cubic meter
v = 9,77 meter/sec
asJd= 0, 0000000 kd/sec
vd = 0.00 mneter/sec
dr = 2.5%52 density ratio
4 = 0,0 momentum ratio
fr = Q0 froude number
sr = 0,00 srating ratio
=t redius angle t11 ti2 £1i3
1 g5 0 634,00 640,00 637.00
2 25 20 &630.00 438.00 4£39.00
3 25 49 643,00 654,00 649,00
4 ?5 &0 637.00 647 .00 650,00
& ?5 80 642,00 657,00 664,00
& 95 100 &40.00 453,00 &62.00
7 g5 120 442,00 660,00 b644.00
g 95 140 631 .00 64%.00 660,00
g g5 160 &637.00 655,00 6656 .00
10 14 180 632.00 650,00 663,00
11 85 0 &42.00 450,00 446,00
12 85 20 653.00 é658.00 654 .00

13 83 490 660.00 &70.00C &&% .00

14

&44,00
445,00
65%9.00
659,00
473,00
675.00
474.00
673,00
682,00
679,00
458,00
866,00
477,00

113

&446.00
&£4% .00
458,00
660.00
673,00
673.00
475,00
677.00
684,00
£84,00
661,00
664,00

£74.00
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100
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100
120
140
160

T655.00

6359.00
655.00
650,00
636,00
628.00
625.00
657,00
660.00
663.00
655,00
666.00
651.00
642,00
635,00
628,00
627.00
672,00
677.00
666.00
672.00
661.00
649,00
638.00
632,00
630.00
626.00
674,00
670.00
662.00
668.00
662,00
649,00
634,00
637.00
637,00
629,00
685.00
688,00
678.00
670,00
657.00
645.00
641.00
628,00
690.00
683.00
682.00
667.00
652,00
643.00
627,00
692.00
681,00
666.00
654.00
645.00
628.00
684,00
679,00
665,00
656G.00

25.00

663,00

672,00
666.00
663,00
653,00
647,00
645,00
662,00
&69.00
671.00
665,00
677.00
665,00
658.00
654,00
645.00
647.00
678.00
688,00
678,00
683,00
673.00
664,00
656,00
651.00
448.00
644,00
684,00
681.00
673.00
678,00
673,00
663,00
653.00
653.00
650.00
640,00
695.00
698.00
689.00
6B3.00
66%.00
659.00
655.00
63%.00
702.00
695,00
693,00
67%.00
664,00
654,00
638,00
703.00
694,00
678.00
666,00
638.00
637,00
697.00
691,00
676.00
662.00
641,00

152

664,00
675.00
670,00
670.00
664.00
659.00
656.00
658.00
667.00

674,00

669,00
679,00
671.00°
671.00
665,00
656.00
656.00
677.00
6B6.00
680.00
682.00
678,00
672.00
668.00
663,00
658.00
631,900
681,00
681,00
677.00
682.00
680,00
675,00
663.00
658.00
652,00
643,00
694,00
698,00
690.00
687,00
677.00
b666.00
660.00
645,00
703.00
701.00
697,00
686.00
672,00
660,00
643,00
706.00
701.00
685,00
674.00
663.00
643,00
705.00
696,00
682,00
666.00
632,00

“676.00

681.00
678.00
478.00
675,00
671.00
670,00
668,00
679,00
681.00
675,00
685.00

© 678.00

679.00
67600

667,00 °

665.00
688,00

694,00

688,00
69,00
685.00
680.00
676,00
669.00
660,00
656,00
690.00
688.00
684.00
687,00
685,00
676.00
666,00
657.00
649,00
644,00
699,00
702.00
696,00
690,00
680.00
670.00
657.00
644,00
707,00
703.00
697.00
686.00
672,00
638,00
641,00
708,00
702,00
683.00
675,00
639,00
640.00
710.00
693,00
678,00
663,00
648.00

6750007

676,00
678.00
679.00
676.00
674,00
674,00
666.00
676,00
678.00
675.00
683.00
676,00
677.00
672,00
669.00
669,00
685,00
689.00
687,00
686,00
680,00
679,00
671.00
663,00
657.00
656,00
688,00
688,00
683.00
685.00
680.00
672,00
663,00
655.00
648.00
647,00
697,00
698,00
695.00
686,00
675,00
665,00
654,00
644,00
704,00
698,00
692,00
6B81.00
667,00
654,00
640,00
702,00
697,00
678,00
674,00
655.00
637.00
706.00
687.00
671,00
638.00
644.00

rdg.
6.c
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KXKKXKEXKX
file recuested 7.c
ERKEARKRKE KK
Frress. — Fr {(mm water dadge) 18.00
cross flow temr. - tr (dedree celsius) 352,00
air flow rate - mcr (mm water diff.) 40,00
coocl asir flow rate — mkr (mm water difi.) 80.00
natural das flow rate - mgr (mm water diff.) 18,00
natural gas totsl rress. - rsdr (rsi dage) 0.00
air total rress, - rsar (mm water dase) 0.00 "
-~ tdr (dedree celsius) 0.00
single Jet flow rate - msdr (s.c.fom.) 0.00
temr., - t5 (desree celsius) 294,00 T
temr, - L6 (dedree celsius) 262,00
temr. - t7 (degree celsius) 28:.00
temr, - t8 (degree celsius) 373.00
temr., - t9 (dedgree celsius) 277.00
temr, - t10 (dedree celsius) L0400
0,0189737 kg/sec
0.0840761 kg/sec
0.,001273 kdg/sec
0.104323 kd/sec
98276.6 Fascal
£25 degree kelvin
273 dedree kelvin
S67 dedree kelvin
U557 dedree kelvin
559 dedree kelvin
646 dedree kelvin
052 dedree kelvin
553 dedree helvin
0.4151 ks/cubic meter
1,2543 keg/cubic meter
?.30 meter/sec
0.0000000 ke/sec
0.00 meter/sec
3,02 density ratio
0.0 momentum ratioc
0 froude number
0,00 sracing ratio
radius andle tit t12 t13
95 0 750.00 754,00 723.00
9% 20 775,00 778.40 759,00
25 40 774,00 785.00 770.00
95 &0 778,00 787.00 779.00
95 80 775.00 788,00 793400
25 100 774,00 796,00 801,00
95 120 774.00 797.00 803,00
5 140 761.00 78%9.00 80C.00
g3 160 767.00 789.00 800,00
g5 180 747,00 771.00 788.00
85 [+ 773.00 780,00 768.00
85 20 785.00 792,00 781,00
85 40 798.00 807.00 7¢6.00

153

ti4

730,00
T70.00
784.00
791,00
805.00
¢13.00
£§14.00
€18.00
£21.00
02,00
776.00
792,00

£02.00

726.00
765.00
779.00
781.00
789.00
800.00
799,00
810.00
815.00
807.00
769.00
788.00
793.00



14 B5 60 TTTTTT798.007 77 807,607 777 797,00 7T 805.00 793060 T
15 85 80 784,00 79%.00 795.00 802,00 792.00
16 85 100 784.00 804.00 806,00 812,00 802.00
17 85 120 771.00 794.00 805.00 817,00 T B07.00
18 85 140 755.00 772.00 789.00 804,00 801.00
19 85 160 741.00 761,00 779.00 802,00 799,00 rdg,.
20 8s 180 729,00 754,00 774,00 797.00 797.00 Tee
21 75 0 796.00 803.00 787.00 7$3.00 784,00
22 75 T 20 803.00 809.00 §01.00 807.00 797.00
23 75 40 803.00 813.00 800,00  806.00 T 797.00
24 75 60 802.00 819.00 815.00 815.00 803.00
25 75 80 790.00 806.00 807.00 816.00 B04.00
26 75 100 768.00 786,00 795.00 B02.,00 ~ 796.00
27 75 120 758,00 778.00 792.00 803.00 791,00
28 75 140 735.00 758.00 778.00 787.00 784.00
29 75 160 "730.00 757.00  T770.00 T 784,00 778,00
30 75 180 715.00 742,00 760.00 777.00 771.00
31 65 [ 815.00 823,00 €12.00 €15.00 798.00
32 65 20 813,00 822.00 £13.00 809.00 794.00
33 65 40 808.0GD 820.00 £16.00 £17.00 810.00
34 65 60 807..0 £19.0¢ £17.00 215,00 798.00
35 65 80 781.¢0 797.00 801.00 05,00 788.00
36 65 100 756.00 773.00 787,00 794,00 77%9.00
37 65 120 740.C0 764.00 785400 786400 769.00
38 65 140 732.00 758,00 773,00 771.00 758.00
39 65 160 722,00 745.00 757,00 754,00 744.00
40 65 180 712.00 737,00 74%.00 749,00 743,00
41 55 0 815.00 826.00 817.00 821.00 806,00
42 55 20 816.00 824.00 818.00 €16.00 806,00
43 55 40 815.60 824.00 820.00 820,00 803.60
44 55 60 801.40 813.00 815,00 £10,00 794,00
45 55 80 766,00 782.00 793.00 795.00 776403
46 55 100 749.00 766,00 781.00 781.00 762,00
47 55 120 733.00 754,00 768.00 762.00 748,00
48 55 140 727,00 747,00 754,00 739.00 727.00
49 55 160 714,00 726.00 729,00 719.00 719.00
50 55 180 707.00 715,00 715.00 712.00 711.00
51 45 0 823.00 834.00 826,00 829,00 814.00
52 45 20 820.00 832,00 830,00 829.00 813.00
53 45 40 809.00 B17.00 820.00 815.00 798,00
54 45 60 783.00 797,00 805.00 802.00 786.00
55 45 80 761.G0 776.00 T87.00 785,00 770,00
56 45 100 734.00 754,00 761400 749,00 736400
5 45 120 730.00 743.00 746,00 730,00 717.00
58 45 140 709,00 716,00 7i6.,00 763,00 701.00
5% 35 0 828.00 842.00 832.00 = 829.00 815.00
40 35 20 816,00 830.00 829.00 821.00 808.00
61 35 40 7%0.00 807.00 812.00 806,00 791,00
62 35 60 767,00 785.00 T96.00 784,00 765,00
63 35 80 744,00 757.00 766,00 754,00 739.00
64 35 100 730.00 741,00 742.00 724,00 712,60
63 35 120 705.00 706,00 707.00 693,00 692,00
66 25 0 826,00 841,00 837.00 829,00 817.00
&7 25 20 804,00 819.00 821.00 813.00 798,00
68 25 40 774,00 792,00 795.00 789,00 778.00
69 25 60 759,00 773.060 7681.00 771.00 757,00
70 25 80 735.00 747.00 747,00 731.00 719,00
71 25 100 701,00 698.00 762,00 :88.00 684, .0
72 15 0 818.00 833,00 €20.00 £25,00 807, .0
73 15 20 773,00 797.00 §05.00 794,00 777,00
74 15 40 758.00 775.00 781.00 769,00 752,00
75 15 60 748,00 757.00 756,00 742,00 728,00
78 15 80 703.¢0 716,00 728,00 714,00 704.00



HEAY

1333320892
file reaquested 8.0
[ 8335322333 B
cosb. Fress. -~ Fr (mm water sase) 26.00
cross flow temr, - tr (dedree celsius) 375.00
comb, air flow rate - mer (mm water diff.) 40,00
coocl eir flow rate - mkr (mm water diff.,) 160.00
natural das flow rate - mgr (mm water diff.) 18,00
natural dgas total Fress. — psgr (Fsi dase) 0.00
air total rress. - rsar (mm water gade) 0.00"
Jet temr., - tdr (dedgree celsius) 31.00
single Jet flow rate - msdr (s.c.fem,) 1.58
wall temp. - t5 (desree celsius) 206,00 T
wall temr. - té6 (desree celsius) 237,00
wall temr. — t7 (desree celsius) 239.00
wall temr, - t8 (desree celsius) 306.00
wall temr. - 19 (desree celsius) 216.00
wall temr., - t10 (dedgree celsius) 222.00
me = 0.,0189737 ke/sec
mk. = 0.118%9016 k&/sec
meg = 0,001273 kd/sec
m = 0.,139148 kd/sec
¢ = 98355.1 rescel
t = 648 dedree kelvin
1d = 304 degree kelvin
1S = 479 dedree kelvin
té6 = 510 dedree kelvin
t7 = 512 dedree kelvin
t8 = 57% desree kelvin
19 = 489 dedree kelwvin
t10= 493 dedree kelvin
ro = 0,5289 k&/cubic meter
roJd=s 1.1273 kd/cubic meter
v = 92,74 meter/sec
meJd= 0,0008283 ke/sec
vd = 18,49 meter/sec
dr = 2,13 density ratio
Jd = 7.7 momentum ratio
fr = 18384 froude number
sr = 0,00 sracing ratio
7t radius andle til t12 t13
i 95 0 590,00 $90.00 565.00
2 95 20 603.00 597.00 571.00
3 95 40 598.00 587.00 562,00
4 5 60 602.00 §94.00 $573.00
5 31 80 5396.00 590.00 569.00
6 93 100 609.00 608.00 587.00
7 25 120 603,00 606,00 590.00
8 75 140 600.00 606,00 600.00
k4 §5 160 S586.00 588.00 587.00
10 95 180 598.00 607,00 600,00
i1 85 0 606.00 590.00 559.00
12 85 20 610.00 590.00 561,00
13 85 40 614,00 597.00 563.00

155

tiag

604,00
601.00
391,00
597.00
593.00
600.00
603.00
610.00
583,00
610,00
590.00
585.00

tio

615,00
622.00
616400
620,00
620.00
621.00
623.00
630,00
583,00
626,00
623.00
629.00



14777785
15 85
16 85
17 85
18 85
19 B85
20 85
21 75
22 75
23 75
24 | 75
25 75
26 75
27 75
28 75
29 75
30 75
31 65
32 65
33 65
34 65
35 65
36 65
37 65
38 65
39 65
40 65
41 55
42 55
43 55
44 55
45 55
46 55
47 55
48 55
45 55
50 55
5 45
52 45
53 45
54 45
55 45
56 45
57 45
58 45
59 35
60 35
61 35
62 35
63 35
64 35
65 35
66 25
67 25
68 25
49 25
70 25
71 25
72 15
73 15
7 15

5 15
76 15

100
120
140
160
180

20
40

80
100
120
140

20
40
&0
80
100
120

20
490
&0
80
100

20
40
60
80

613,00

610,00
611.00
600.00
603,00
593.00
587.00
613.00
622,00
622,00
619.00
626.00
614,00
609,00
603.00
600.00
593.00
630,00
629.00
628.00
624.00
623.00
615.00
610.00
606.00
603.00
597.00
636,00
633.00
641.00
632.00
624,00
613.00
611.00
603,00
597.00
594,00
647,00
641,00
644,00
635,00
626.00
613.00
614,00
599.00
651.00
655.00
640.00
633.00
621,00
615.00
602,00
657 .00
648.00
639.00
631.00
623,00
609,00
656,00
647.00
634,00
628.00
601.00

156
595,00
601.00
609.00
601.00
611.00
602,00
600,00
583,00
595,00
601.00
603,00
616,00
613,00
615.00
611,00
610.00
605,00
603,00
611.00
613,00
615,00
620,00
619,00
619.00
616,00
613,00
611,00
617,00
621,00
630,00
628,00
626,00
620,00
619,00
613.00
606,00
603,00
643,00
638.00
642,00
636,00
630,00
620,00
621,00
668,00
654,00
658,00
645.00
639,00
628.00
621.00
608,00
666,00

&12,00

572.00

979.00
590.00
598,00
603.00
601.00
603.00
542,00
T59.00
S$72.60
$76.00
995,00
601,00
610,00
613.00
610.00
608,00
551.00
$566.00
580.00
S590.00
606,00
615.00
618.00
618,00
615.00
612.00
559.00
$79.00
601.00
609,00
615.00
618.00
618,00
614,00
609.00
606.00
595.00
608,00
621.00
622.00
622.00
617.00
621.00
611,00

25.00

634.00

635,00

634.00
628,00
622,00
611.00
656.00
650.00
643.00
637.00
628,00
616.00
666.00
660,00
646,00
63%.00
620,00

S89.00
595,00
6:2.,00
6G3.00
612.00
6:4.00
6.3.00
504,00
£73.00
$87.00
591.00
605.00

"607.00

618.00
620,00

" 619,00

6146.00

5¢9.00

560.00
592,00
64,00
6:7.00
621.00
624,00
€22.00
620.00
620,00
586,00
5%6.00
614,00
619.00
623.00
68,00
626,00
620,00
616.00
614,00
621.00
623.00
633.00
632,00
630,00
626,00

25.00
€14.00
644,00
644,00
643.00
639.00
634,00
628,00
612.00
666.00
658.00
630.00
640,00
631,00
616,00
670,00
662,00
650,00
63%9.00
618,00

621.00
623.00
626.00
625.00
627.00
628.00
626.00
623.00
628.00
626.00
625.00
630.00
627.00
631.00
629.00
630.00
627,00
637.00
631.00
631,00
631,00
635.00
633.00
632.00
627.00
628.00
627.00
647,00
640.00
643,00
641,00
637,00
637.00
633.00
628,00
625.00
620,00
658,00
652,00
654,00
647.00
640,00
632.00
627,00
619.00
665.00
661.00
655,00
645.00
637.00
630,00
615.00
672,00
665.00
655,00
643,00
633,00
617,00
674,00
663.00
650,00
641.00
620,00

rdg.
8.¢
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KK KK K KK KKK
file recuested F.c
kKKK KK KKK
combe. Fress. — Fr (mm water dgasde) 31.00
cross flow temr. - tr (desree celsius) 370.900
comb. air flow rate - mcr (mm water diff.) 40,00
cool sir flow rate - mkr (mm water diff.) 170,00
natural dg3s flow rate - mgr (mm water diff.) 18.00
natural dgas total press. - Fsdr (rsi dade) 0.00
air total Fress. - rsar (mm water sgade) 0.00
Jet tems. - tdr (desgree celsius) 29.00
single Jet flow rate - msJdr (s.c.fems) 1.40
wall temr, - t5 (desgree celsius? 199.00
wall temr, - L6 (dedree celsius) 236.00
wall temr. - t7 (desgsree celsius) 234,00
wall temr, - t8B (dedree celsius) 305.00
wall temr, — 19 (desgree celsius) 212,00
wall temr. - 110 (dedree celsius) 215.00
me = 0.0189737 ke/sec
mk = 0.,1225610 hs/sec
mg = 0.001273 kg/sec
m = 0.,142807 kd/sec
F = 98404.1 rascal
t = 643 dedree kelvin
td = 302 desree kelvin
tS = 472 dedree kelvin
té6 = 509 desgree kelvin
t7 = 509 degree kelvin
t8 = 578 degree kelvin
19 = 48% dedree kelwvin
t10= 468 desgsree kelvin
ro = 0.5332 kg/cubic meter
rod= 1.13%93 kg/cubic meter
v = 9,91 meter/sec
msJd= 0.0007322 ks/sec
vd = 16.23 meters/sec
dr = 2,13 density ratio
J = 59,7 momentum ratio
fr = 14245 froude nuwmber
st = 0,00 sracinsg ratio
rt radius ansle t11 t12 $13
b 25 0 580.00 $79.00 550.00
2 29 20 593.00 S88.00 538.00
3 95 40 599.00 591.00 560,00
4 95 60 601.00 5%97.00 565.00
5 95 80 599.00 596.00 $570.00
& L4 100 595,00 997.00 575.00
7 85 120 596,00 602,00 584,00
& g5 140 586.00 596,00 5%0.00
9 25 160 591.00 600.00 595.00
10 95 180 591.00 604,00 602,00
11 85 [¢] 598,00 S5B87.00 545.00
12 85 20 609,00 3594.00 556400
13 BS 40 611.00 598.00 S64.00

ti4

588.00
585,00
088,00
586,00
585.00
589.00
593,00
507,00
203,00
607.00
573,00
577.00

582,00

t1S

601.00
609,00
615,00
614.00
612,00
615.00
614,00
616,00
619.00
620.00
617.00
621,00

621,00
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14 <] 60 614,00 605.00 571.00 585,00 616.00
] 85 80 60%.00 605,00 583,00 £%4.00 621.00
16 85 100 606,00 607.G0 S587.00 U25.00 617,00
17 85 120 605,00 610,00 603,00 607.00 - 621,00 \
C i8 8% 140 601.00 607,00 603.00 610.00 622,00
19 85 160 996.00 604,00 601.00 609.00 620,00
20 85 180 582.00 594.00 S§7.00 T 609,00 0 621,00 Tdge
( 21 75 ] 616,00 591.00 536.00 562.00 623,00 Fe0
22 75 - 20 611.00 594.00 S48, 00 “e7.00 521.00
23 75 40 620,00 608.00 66460 530.00 620,00
{ 24 75 60 619.00 609.00 379.00 $51.00 &£21.00
25 75 80 615.00 611.00 592.00 604.00 626,00
26 75 100 611,00 616.00 605.00 610,00 624,00
{ 27 75 120 607.00 611.00 608.00 613,00 626,00
28 75 140 596.00 608.00 609.00 615,00 624,00
29 75 160 595,00 606,00 608,00 616,00 623,00
( 30 75 180 591.00 604.00 606.00 613.00 621,00
31 65 0 620.00 607,00 $45.00 569.00 630.00
32 65 20 632,00 621,00 $68.00 584.00 631.00
( 33 65 40 626,00 617,00 583.00 596,00 632,00
34 65 60 628.00 625,00 603.00 610.00 631,00
35 63 80 622,00 624.00 21C. 00 «15.00 63Q.00
{ 36 65 100 609.00 é617.u0 ¢13.0% £21.00 632,00
37 635 120 603,00 614,00 613.00 619.00 628,00
38 65 140 2%8.00 607,00 610,00 616,00 624,00
32 65 160 3926400 608,00 60%.0¢ 614,00 621.00
40 65 180 594.00 607,00 612,00 61700 621,00
41 SS9 0 635.00 629,00 570.00 599.00 643,00
42 oSS 20 639.00 636,00 599.00 611.00 643,00
43 S5 40 631,00 629.00 602,00 614,00 640.00
44 SS9 60 632.00 635,00 619,00 625,00 640,00
S 5SS 80 624,00 627,00 620.00 628.00 636.00
44 59 100 613,00 620.00 620.00 626,00 630,00
47 55 120 605.00 615.00 c14.00 621.00 625.00
48 o9 1490 601.00 614.C0 ©17.00 6iB8.00 621,00
49 S5 160 $97.00 607.00 611,00 614,00 618,00
S0 59 18¢ 991.00 601.00 603.00 607.00 615,00
a1 45 0 640.00 644.00 608,00 629.00 651.00
S2 45 20 645,00 649.00 624,00 634,00 654,00
53 45 40 637.00 642,00 627.00 636.00 649.00
34 45 60 633,00 637.00 626.00 634,00 644,00
SS9 43 80 620,00 628,00 624,00 632.00 636,00
56 45 100 611.00 621.00 622.00 626.00 627.00
{ S7 45 120 604.00 615.00 617.00 619.00 620,00
58 4% 140 5925.00 604,00 608,00 611.00 613.00
S9 as 0 645.00 653,00 644,00 656,00 662,00
¢ 60 35 20 640.00 647,00 641.00 650,00 6592.00
61 33 40 637.00 644,00 638,00 646,00 651,00
62 35 60 632,00 639.00 637,00 641.00 644,00
( 63 35 80 618,00 626400 622.00 630,00 634,00
64 35 100 610.00 619.00 621,00 623,00 623.00
65 35 120 597.00 605.00 609.00 609,00 611.00
{ 66 25 0 651.00 661.00 660.00 666,00 669,00
&7 25 20 643.00 653.00 631,00 656.00 638,00
68 25 40 630.00 640,00 641.00 648.00 651.00
&9 25 60 623.00 634.00 635.00 637.00 638,00
70 25 80 615.00 622,00 624,00 626.00 629,00
71 25 100 602,00 609,00 614.00 613.00 614.00
72 15 0 650.00 659,00 662,00 666.00 665,00
73 15 20 640,00 630,00 654,00 656.00 655,00
74 15 40 631,00 63%.00 643,00 644,00 642,00
75 iS5 60 616,006 626,00 627.00 628,00 628.00
76 15 80 595.00 607.00 613,00 613.00 611.00

Vo v e e N . - . -
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133233233337
file reauested 10.c
KEKKKRERK X
comb, FPress. - Fr (mm water gasge) 3C¢.00
crass flow temr, - tr (desree celsius’ 370.00
comb. air flow rate - mcr (&n water cC:f¥%.) 40,00
cool air flow rate - mkr (wn water diff.: 170.00
natural dgas flow rate - mdr (mm water diff.) 18.00
natural gas total sress. - rsdgr (rsi dade) 0.00
air total Fress. - rsar (mm water dade) 0.00
Jet temp. — tdr (desgree celsius) 31.00
single Jet flow rate - msdr (s.c.f.m.) 1.12
wall temr. - 15 (dedgree celsius) 199.00
wall temr. - t6 (dedgree celsius) 2346.00
wall temr., - t7 (dedree celsius) 236.00
wall temr., - t8 (dedree celsius) 305.00
wall temr. - t9 (dedree celsius) 212.900
wall temr., ~ t10 (dedgree celsius) 215.00
me = 0,0189737 hd/sec
k. = 0,1225610 kd/sec
mg = 0.001273 kd/sec
s = 0,142807 kd/sec
¢ = 98394.3 rascal
t = 643 dedree kelvin
td = 304 degree kelvin
tS = 472 dedree kelvin
t6 = 509 dedree kelvin
t7 = 509 desree kelvin
t8 = 578 desgree kelvin
t? = 485 desdsree kelvin
t10= 488 desree hkelvin
ro = 0,5332 kg/cubic meter
rod= 1.,1278 kdg/cubic meter
v = 9,91 meter/sec
ms.Jd= 0,0005858 kd/sec
vd = 13.07 meter/sec
dr = 2,12 densitye ratio
4 = 3.7 momentum ratio
fr = 9294 froude number
sr = 0.00 sracing ratio
Ft radius ansgle t11 t12 t13
1 2% 0 379.00 577.00 636.00
2 ?5 20 392.00 586.00 545.00
3 95 40 597.00 593,00 §558.00
4 95 60 395.00 591.00 560.00
S 25 80 598.00 600,00 573.00
é 95 100 390.00 598.00 575.00
7 95 120 587.00 594.00 380.00
8 95 140 591.00 602.00 593,00
g 95 160 594,00 607 .00 605.00
10 93 180 588,00 600,00 601.00
11 835 s} 597.00 589.00 533.00
12 83 20 607.00 598,00 S547.00
13 85 40 613,00 605.00 564,00

ti4

S57%9.00
580.00
584.00
585.00
586.00
588.00
591.00
¢23.+00
c 3000
6.0.00
570400
$73.00
S84.00

3.
4,

115

600,00
611.00
617.00
615.00
613.00
611.00
612.00
616,00
622,00
623.00
614,00
621.00

622,00



100
120
140
160
180

20

40

80
100
120
140
160
180

20
40
60
80
160
120
140
160

600.00
601,00
599.00
594.00
586.00
608,00
623.00
616,00
618,00
619,00
612,00
607,00
603.00
397.00
587.00
623.00
628.00
627,00
623.00
621,00
611.00
604.00
600.00
594,00
595.00
636.00
641,00
636.00
632,00
630.00
615.00
611.00
606.00
601,00
5%2.00
644,00
643.00
638.00
633.00
623,00
614,00
610.00
598,00
647.00
652.00
644.00
630.00
621.00
615,00
602,00
652,00
646.00
636.00
625.00
620,00
605.00
654,00
641.00
636.00
623,00
603,00

621,00
616.00
616.00
609.00
602,00
615.00
625,00
624,00
626,00
&22,00
617,00
615.00
613,00
606,00
&07.00
640.00
645,00
640.00
64C.00
636,00
625,00
623.00
618.00
611,00
602,00
650.00
652,00
645,00
642,00
632,00
624.00
621.00
607,00
657.00
660.00
652,00
641.00
631.00
624,00
611,00
662,00
657.00
646.00
636.00
629.00
613.00
665.00
654.00
647.00
634,00
616,00

160

564,00

586.00
593.00

603,00

608,00
606.00
608,00
536,00
565,00
576.00
592,00
606.00
614,00
616.00
619.00

611.00

610,00
559.00
388.00
607,00
612,00
616.00
619.00
617.00
619,00
609,00
612.00
603.00
622,00
628.00
630,00
635.00
630.00
629.00
621.00
613,00
606,00
638,00
645,00
639.00
638,00
636,00
626,00
623,00
612,00
653.00
661.00
653.00
644,00
635.00
625,00
614,00
664,00
660,00
631,00
641,00
633.00
616,00
666,00
660,00
652,00
638.00
623.00

584,00

594,00
600,00
4608.00
616.00
618.00

617.00

575.00
S5B86.00
5%5.00
604,00
613.00
620.00
622.00
624,00

617,00

6146.00
594,00
608,00
617,00
622,00
625,00
£26.00
626,00
623,00
616.00
619,00
629.00
638,00
638.00
640,00
639.00
637.00
631.00
623,00
615,00
610,00
650.00
653,00
646.00
644.00
640.00
62%9.00
623.00
614,00
664,00
667.00
637.00
649,00
639.00
626,00
615,00
669.00
663.00
654,00
643,00
633,00
615.00
670.00
661.00
650,00
636,00
620,00

617.00
619.00
618,00
623,00
624,00 rdg.10.¢
621,00

- 625.00

624,00
633.00
627.00
629.00
630.00
629.00
630,00
628,00
621,00
621,00
632.00
639,00
638.00
637.00
634,00
632.00
630.00
626,00
624,00
625.00
630.00
654.00
649.00
374,00
642,00
637,00
633.00
626.00
618,00
615.00
658,00
657,00
652.00
646,00
641.00
629.00
622,00
618,00
667400
666.00
656.00
648.00
642.00
626,00
617.00
669.00
663.00
6353.00
642.00
631,00
615,00
670,00
639.00
647,00
634.00
619,00
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KKRKKKEKRKW
file reauested 1i.c
1233333338
comb. FTrEess, — Fr (mm water gade) VL0
cross flow temr. — tr (desree celsius) 372.00
comb. air flow rate - mcr (mm water diff.) 21,00
cool air flow rate — mkr {mm water diff.) 110.00
natural gas flow rate - msgr (mm water diff,) 10.00
natural ga3s totasl rress., - Fssr (rsi gase) 0.00
air total rresss - Fsar (am water dade) 0,00
Jet temr. ~ tJr (desree celsius) 30.00
sindle Jet flow rate - msdr (s.c.f.m.) 1,44
wzll temr., - t5 (desree celsius) 196.00
wall temr., - té (dedree celsius) 234,00
wall temr. - t7 (desree celsius) 230 vy
wall temr, - t8 (dedree celsius) 287.00
wall temr. - 19 (dedree celsius) 202,00
wall temr. - 110 (desree celsius) 208.00
mc = 0,0134164 ke/sec
mbk. = 0,0985880 kdg/sec
mg = 0.000949 kg/sec
m = 0.,112953 kd/sec
¢ = 98296.2 rascal
t = 645 dedree kelvin
td = 303 desree kelvin
tS = 469 dedree kelvin
té6 = 507 desree kelvin
t7 = 503 dedree kelvin
t8 = 360 desree hkelwvin
t9 = 475 dedree kelvin
t10= 481 desree hkelvin
ro = 0,9310 ksg/cubic meter
rod= 1.1303 kd/cubic meter
v = 7.87 meter/sec
msd= 0,0007531 kg/sec
vd = 16.77 meter/sec
dr = 2.13 density ratio
J = 9.7 momentum ratio
fr = 15207 froude number
sr = 0,00 sracing ratic
Pt radius andgle t11 ti2 t13
1 93 [ 625,00 617.00 585.00
2 95 20 628.00 615,00 588.00
3 95 40 628.00 615.00 5F0.00
4 95 40 628.00 615.00 98%.00
1 ?5 80 631,00 619,00 590,00
é 93 100 626.00 618.00 594,00
7 95 120 630.00 623,00 602,00
8 85 140 624,00 619.00 604,00
9 95 160 626.00 621400 607430
10 23 180 629,00 623,00 607,00
11 85 0 630,00 611.00 581.00
12 85 20 630,00 608.00 $577.00
13 85 40 635,00 613,00 587.00

ti4

605.00
607,00
¢ 4,00
07,00
999.00
597.00
604,00
605,00
605 .00
648,00
6G2,00
55%1.00

595,00

t15

613,00
619,00
£25.00
€15,00
614,00
610,00
613,00
6.4.00
é.0.00
€13.00
623,00
6:5.00
617,00
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85 60 630,00 613,00 589.00 594,00 615,00
85 80 635,00 618,00 594,00 £97.00 613,00
8% 100 632,00 619,00 597.00 598.00 611,00
85 120 630,00 623.00 605.00 604,00 612,00
85 140 629.00 623,00 607.00 606,00 614,00 rdg,
85 160 625,00 621,00 605,00 604,00 611,00 llee
85 180 619.00 615,60 606,00 05,00 611,00 :
75 0 638,00 600,00 567,00 577,00 619,00
75 20 638,00 607.00 578.00 551,00 617.00
75 40 637,00 611,00 582,00 585.00  412.00
75 60 . 638,00 618,00 590,00 592,00 610,00
75 80 627,00 612,00 589,00 591.00 607.00
75 100 631,00 622.00 603.00 604,00 615,00
75 120 630,00 624,00 609.00 607.00 615,00
75 140 625,00 621.00 612.00 609,00 615,00
75 160 619.00 615.00 607.00 ~ 407,00 T 613,00
75 180 618,00 615,00 608,00 608,00 611.00
65 0 641,00 600,00 559,00 562,00 618400
5 20 641,00 610,00 576,00 576,00 612,00
65 40 641,00 614,00 583,00 586,00 612,00
65 60 642,00 621,00 £92,00 595,00 614.00
65 80 634.00 620,00 599,00 600.00 612,00
65 100 627.00 620,00 602,00 603,00 614,00
&5 120 623,00 619,00 607,00 $05.00 610.00
65 140 618,00 614,00 607.00 606,00 611,00
65 160 614,00 611,60 604,00 605,00 605,00
65 180 613,00 609,00 601.00 603,00 608,00
55 0 644,00 610,00 561.00 568.00 620,00
55 20 646,00 618.00 579.00 583,00 617,00
S5 40 640,00 619,00 588.00 591,00 614,00
55 60 639.00 625,00 599.00 600.00 = 615.00
55 80 631,00 622.00 607.00 608.00 616,00
55 100 625.00 620,00 608.00 607,00 612,00
55 120 619,00 617,00 607,00 607.00 610.00
55 140 613,00 609.00 605.00 604,00 606,00
55 160 609.00 603.00 599.00 600,00 602,00
55 180 603,00 597.00 593,00  597.00 601,00
45 0 650,00 625,00 575.00 587,00 633,00
45 20 648,00 630,00 593,00 596.00 625.00
45 40 644,00 629,00 603,00 604,00 621,00
45 60 636.00 627,00 608,00 610,00 620,00
45 80 627,00 621.00 608,00 608,00 613,00
45 100 621.00 616,00 608.00 607.00 608,00
45 120 612,00 608,00 604,00 605,00 607,00
45 140 607.00 600,00 597.00 596,00 597.00
35 0 657.00 645,00 602,00 611,00 642,00
35 20 648,00 637,00 607.00 612,00 633.00
35 40 647,00 637,00 615.00 615.00 625,00
35 60 632,00 628,00 615,00 ¢15,00 619,00
5 80 623,00 619.00 610,00 609.00 612,00
35 100 614,00 610,00 604,00 605,00 607.00
35 120 605.00 600,00 596.00 597.00 594,00
25 0 650,00 645,00 623,00 630,00 643.00
25 20 648.00 642,00 624,00 626,00 636,00
25 40 636.00 633,00 619,00 621.00 626.00
25 60 625,00 623,00 615,00 614,00 617.00
25 80 616,00 612,00 607,00 605,00 606,00
25 100 602,00 569.00 597,00 593,00 593.00
15 0 650,00 652,00 641,00 645,00 644,00
15 20 639,00 642,00 634,00 635,00 636,00
15 40 628,00 629,00 623.00 621,00 650,00
15 60 614,00 616,00 614,00 612,00 613,00

iS5 80 995.00 598400 599.00 598.00 S98.00
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ERRKXKEKKK
file reauested 12.c
ARE%FEKKKK
comb. Fress, - Fr (mm water dgase) 20,00 B
cross flow temr. - tr (degree celsius) 375.00
combs. air flow rate - mcr (mm water diff.) 20.00
cool a8ir flow rate - mkr (mm water ciff.) 110.00
natural dgss flow rate - mdr (mm water diff.)
natural das totzl rress. - psdr (rsi =adge) 0.00
air Lotal press. - rsar (mm water gade) 0,00 '
Jet temr. - tir (dedree celsius) 32.00
single Jet flow rate — msdr (s.cefoem.) 1.58
wall temr, - t5 (degree celsius) 197.00
wall temr, - t6 (dedree celsius) 233.00
wall temr. - t7 (desree celsius) 231.00
wall temr. - t8 (dedree celsius) 288.00
wall temr, - 19 (dedree celsius) 202.00
wall temr., - t10 (dedree celsius) 207.00
mc = 0.,0134164 he/sec
mk. = 0.0983880 ksg/sec
mg = 0,000972 hkd/sec
m = 0.,112977 kdg/sec
Fo= 98296.2 Fascel
t = 648 desdree hkelvin
td = 305 desree kelvin
t3 = 470 dedgree kelvin
té6 = 508 desgree kelvin
t7 = 504 dedree kelvin
t8 = 561 dedree kelvin
t9 = 475 dedree kelvin
t10= 480 dedree kelvin
ro = 00,5285 kd/cubic meter
rod= 1.1229 k&g/cubic meter
v = 7.91 meter/sec
msJ= 0.0008263 kg/sec
vd = 18.52 meter/sec
dr = 2.12 density ratio
J = 11.7 momentum ratio
fr = 18582 froude number
sr = 0,00 sracing ratio
Ft radius andle tii ti2 t13
1 95 0 624,00 615.00 588.00
2 ?9 20 624,00 613,00 S¢2,00
3 95 40 633,00 618.00 990,00
4 95 60 632,00 616400 597,00
S 95 80 633,00 620,00 596,00
é 93 100 629,00 619.00 599.00
7 95 12 633,00 625.00 607,00
8 ¢S 140 626,00 619,00 601,00
? 95 160 626,00 620,00 B4 00
10 25 180 622.00 616,00 603.00
i1 85 0 636.00 418,00 592,00
12 85 20 638.00 617.00 5%3.00
13 85 40 636.00 615,00 S55.00

163

T T S T T

10.50

ti4

609.00
611.00
605.00
605.00
604,00
606,00
611.00
604.00
610.00
605,00
612.00
605,00

603.00

tis

612.00
621.00
618400
616400
615.00
618.00
61%.00
615.00
618.00
614.00
425,00
626,00

620.00



14
15
16
i7
18
19
20
21

22

23

25
26
27
28
29
20
31
32
33
34
35
36
37
38
39
40
41
42

43

45
44
47
48
49

S0

52
53
55
56

S8
59
60
61
62
63
64
65
Y}
67
68
69
70
71
72
73
74
735
76

83
8%
85
85
83
8%

75
75
75
75
75
73
75
75
75
75
65
65
65
65
65
65
63
6%
6%
65
5SS

58
S5
5o
38
S9

S5
S5
59
45
4%
45
45
45
4%

45
35
35
35
3%
35
35
35
25
295
29
235
25
25
1S
15
15
15
15

100
120
140
160
180

20
40
60
80
100
120
140
160

637.00
639.00
636.00
632,00
629.00
626.00
618.00
&18.00
641.00
643.00
642.00
638.00
637.60
631.6¢0
624,00
619,00
613,00
613,00
649,00
648,00
643,00
638,00
631.00
624.00
620.00
615.00
609.00
608.00
653.00
647,00
643.00
636.00
627.00
620,00
613,00
605.00
653.00
648,00
641,00
634,00
622,00
615.00
604,00
632,00
648.00
637.00
629.00
617.00
601,00
649.00
638.00
629.00
618.00
595.00

619.00
626.00
622.00
620,00
620,00
614.00
605,00
606,00
612,00
617,00
621.00
622,00
621.00
621.00
613.00
615.00
601.00
608.00
614.00
618.00
623.00
621.00
618,00
614.00
608.00
608.00
608,00
616.00
618,00
622,00
620.00
618.00
615.00
608.00
603,00
$98.00
621,00
621.00
622.00
621,00
620.00
614.00
608,00
597.00
635,00
631.00
629.00
626,00
616,00
611.00
597.00
642.00
638.00
630,00
624,00
612,00
596,00
647.00
637.00
628.00
616.00
598.00

- 164
614,007

593.00°
599.00
605,00
606,00
605.00
604.00
604.00
581.00
582,00
S589.00
592.00
601,00
é605.00
606,00
609.00
603.00
605.00
566.00
579.00
586.00
596.00
602,00
605.00
604.00
604,00
602,00
601.00
568.00
580.00
588,00
599.00
603.00
605,00
605.00
602.00
598,00
594.00
572,00
587.00
597.00
601.00
607,00
605.00
602,00
995.00
590,00
600,00
609.00
611.00
606,00
605.00
595,00
611,00
614,00
615.00
613.00
605,00
594,00
631.00
625,00
618.00
610.00
600,00

$00,60

606.00
606,00
607.00
606.00
606.00
606.00
590.00
587.00
590.00
596.00
602,00

- 605.00

606.00
607.00
604.00
605.00
368.00
579.00
oB86,00
597.00
600.00
604.00
604.00
603,00
604,00
605.00
567,00
580,00
590.00
599.00
604,00
605.00
605,00
604,00
600,00
598,00
578.00
$590.00
599.00
603.00
608,00
606,00
604,00
596.00
598.00
603,00
610,00
611,00
607,00
606.00
321.00
620.00
618.00
£16.00
611,00
605.00
591,00
638,00
627.00
618.00
610,00
599.00

618,00

620.00
617.00
615.00
615.00
614.00

S 614,00

623,00
620.00
614,00
614,00
615,00
615.00
613.00
615.00
611,00
611.00
621.00
615,00
613.00
614.00
610,00
612,00
612.00
610,00
608,00
611,00
620,00
616.00
610.00
614,00
613,00
613.00
610.00
606.00
604.00
602.00
628.00
618.00
618.00
615,00
614,00
609,00
606,00
599.00
636.00
628.00
623.00
618,00
611.00
407.00
596,00
642,00
635.00
623.00
615,00
607.00
592,00
644,00
632,00
620,00
611,00
9992.00

rdg.
L2,¢
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KEXRKKRKKXX
file recuested 13.c
133223223233
comb., FPress. — Fr {mm water dade) 20.00
cross flow temr. - tr (degree celsius) 557.00
comb. a8ir flow rate - mcr (mm water diff,) 40.00
cool air flow rate - skr (mm water diff.) 80.00
natural €as flow rate - msgr (mn water diff.) 18.00
natural gas total rress, - rsdr (rsi dade) 0.00
air total Frress. - Fsar (mm water gasge) 0.00 '
Jet temp. - tdir (degree celsius) 30.00
single Jet flow rate — msdr (s.cefoems) 1.51
wall temr., - t5 (degree celsius) 275,00
wall temr., - té6 (dedgree celsius) 291.00
wall temr, — t7 (dedree celsius) 300.00
wall temr. — t8 (dedree celsius) 375,00
wall Lemr., - t9 (degree celsius) 272.00
wall temr, - t10 (dedree celsius) 279.00
mc = 0,0189737 kd/sec
mk. = 0,0840761 ke/sec
mg = 0.001273 ksg/sec
m = 0.104323 hkd/sec
= 98296.2 rFrascsal
t = B30 degree kelvin
td = 303 dedree kelvin
t5 = 548 degree kelvin
té6 = 564 dedree kelvin
t7 = 573 dedree kelvin
t8 = 64B dedree kelvin
19 = 545 dedree kelvin
110= 552 dedree kelvin
ro = 0.4126 kd/cubic meter
roJ= 1.1303 kg/cubic meter
v = 9,35 meter/sec
msJ= 0.0007897 kg/sec
vJd = 17.59 meter/sec
dr = 2,74 density ratio
Jd = 9.7 momentum ratio
fr = 13264 froude number
sr = 0,00 sracing ratio
rt radius andle ti1 t12 t13
1 ?S (o} 7646.00 764,00 714.00
2 95 20 781.00 775.00 728.00
3 95 40 785,00 775,00 738.00
4 95 60 779.00 772.00 734,00
S 95 80 780.00 774,00 744.00
6 L4 100 777,00 779.00 751,00
7 5 ‘120 782,00 780,00 753.00
<] 25 140 774.00 780,00 756,00
k4 25 160 768,00 774,00 736.00
10 95 180 758,00 769,00 756400
11 85 0 787.00 764.00 720,00
12 8% 20 796.00 769.00 724,00
13 85 40 801.00 779.00 740.00

t14

751.00
751,00
760.00
751.00
750.00
757.00
754,00
759.00
756,00
759.00
750,00
741.00
745.00

115

756,00
770.00
787.00
775,00
770.00
779.00
775.00
781,00
778400
778.00
778.00
782.00
781,00



~~
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Cre O entn
(LR RN RG]

55

P

80
100
120
140
140
180

20
40
&0
BO
100
120
14¢
1460
i8¢

20
40
&0
80
100
120
140
160
180

20
40
60
80
100
120
140
140
180

20
40
40
80
100
120
140

20

6Q
80
100
120

20
40
60

. 8O

100

20

&0
&0

T79B.00

794.00
78%9.00
776.00
763.00
743.00
735.00
805.00
809,00
803.00
803.00
721.00
777.00
757.00
740.00
724,00
721.00
817.00
821.00
812.00
790.00
788.00
787.00
747,00
734,09
724.00
714,00
B37.:.00
828.0¢
816.00
803.00
774,00
757.00
738.00
730.00
717.00
705.00
B34.00
828.00
813.00
78%.00
764,00
749 .00
737,00
719.00
847,00
829.00
803.00
780,900
765,00
746.00
720.00
B844.00
818.00
795.00
773.00
754.00
729.00
827.00
797400
782400
765,00
718.00

774,00
FUELO0
Ted Q0
PVEL00
708,00
761.00
755.00
757.00
760.00
764.00
772.00
774,00
774,00
763.00
735.00
743.00
741.00
754 .00
766.00
776.00
762,00
7R 00
773.00
751400
74% .00
740.00
729,00
768.00
783.00
781.00
789,00
776,00
767.00
753.00
740,00
724.00
713.00
786.00
794,00
792.00
785.00
773.00
760,00
742,00
721,00
826,00
810.00
799.00
785.00
771.00
746 .00
719.00
839,00
81%.06¢0
799.00
77%.00
755.00
728.00
B38.00
811.00
794 .00
767 .00
728.00

166

735,00

743.400
T48.00
757.00
757.00
752,00

757.00

70%.00
716.00
727.00
729.00
742.00
753.00
780,00
752.00
742.00
741.00
659,00
71200
721,00
7i7.00
TU3. 06
TL8.00
757,00
745.00
738.0¢0
731.00
495.00
723.00
733.00
7aG.00
757,900
758.00
747.00
734.00
721.00
716.00
704.00
733.00
752.00
757,00
760.00
748.00
733,00
714.00
744.00
758,900
767.00
76600
755.00
73600
711.00
785.00
782.00
77600
7463.00
744.00
717.00
814.00
79500
781.00
756.00
726400

738.00
746,00
FE50 .00
757.00
755.00
752,00
761,00
719.00
715,00
726,00
730,00
743,00

752,00

74%.00
751.00

784,00 T

747 .00
695.00
711.00
724,00
730.00
753.4C
754,00
755.00
747,00
741.00
73%.00
700,00
723:00
731.00
751,00
755,00
752.00
742.00
733.00
722.00
713,00
718,00
738.00
752.00
757.00
758,00
744,00
729.00
710.00
753.00
741.00
768,00
763,00
747,00
730.00
703,00
798.00
782.00
771400
787,00
734.00
701,00
8iv,00
7%4.00
772,00
745,00
711.00

771.00
773,00
766.00

772,00

768.00
768,00 Y98

374,00 D¢

790,00
776.00
769.00
765,00
768.00

7468400

759400
758,00

"75%.00

759,00
772,00
773.00
770.00
76600
767.00
765,00
761.00
753.00
74%.00
743.00
791.00
777.00
773.060
F70 .00
764,00
753.00
742,00
735.00
728.00
718.00
804.00
7%2.00

778,00

772,00
762.00
742.00
727.00
710.00
814.00
796,00
783.00
768,00
744,00
725.00
703.00
827.00
798,00
773,00
754.00
729.00
697,00
816.00
78700
762.00
7237.00
702.00
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f2 233332333
file reacuested i4.c
EREEERAERL
comb., PTEEE. — Fr (mm water dade) 16,00
crpss flow temer,. - tr (degree celsius) $565.00
comb. air flow rate - mcr (wum water diff.) 30.00
cool air flow rate - mhr (me water diff.) = 60,00
nazturasl 35 flow rate - mgr (mm water diff.} 14.00
natural s2¢ total presse - pssr (Psi Hase) ¢.00
gir totzl press, - rsar (mm water dase) T 0.00
Jet temp. - tdr {(dedree celsius) 33,00
single Jet flow rate - msdr (s.c.f.m.) 1,44
wall temr, - 1% {(desree celsius) 275.00
wzll tewmx, - t6 (desree celsius) 292,00
wall temr, - L7 {(desree celsius) 300.00
wall temr. - t8 (dedree celsius) 371.00
wall temp., ~ 19 {(dedree celsius? 271.00
wall temr. — t10 (dedree celsius) 27%9.00
me = 0,0164317 kg/sec
mk. = 0.0728121 kasfsec
met = 0,001122 ka/sec
m = 0.0903646 ks/lsec
¢ = 98B207 rascal
t = B38 degree kelvin
t.d = 306 dedree kelvin
15 = 548 dedree kelvin
té = 565 dedree kelvin
t7 = 573 desree kelwvin
18 = 644 dedree kelvin
t% = 544 desree kelvin
ti9= 852 dedree kelwvirn
ro = 0.4085 ke/cubic meter
roJs 1.1188 kd/cubic meter
v = 8,18 meter/sec
meJd= §.0007331 kss/sec
v = 14.94 meters/sec
dr = 2.74 density ratio
4 = 11.7 momentum ratio
fr = i2964 froude number
sr = 0.00 sracing ratio
Pt radius ansle til t12 t13
i 95 ¢ 775,00 774.00 71%.00
2 55 20 796.00 791.00 747,00
3 g9 40 795,00 78%.00 754,00
4 99 &0 ' 797.00 787.00 756.0¢
5 95 80 791.00 784,00 755.00
6 25 100 790400 7846.00 754.00
7 5 120 784,00 786.00 764.00
8 L] 140 79600 7¥2.00 767.00
? @5 160 784.00 783,00 764.00
10 L] 186 761.00 776,00 758.00
i1 85 ¥ B8G9.00 784.00 740,00
12 as 20 812.00 789.00 792400
13 8% 40 809,00 788.00 755.0¢

t14

752,00
771.00
77600
77200
764.00
765.00
7867.00
76%9.00
769,00
744,00
768.00
769.00
764,00

15

75%9.00
783.00
787,00
786,00
777 .00
779.00
783.00
785.00
787.00
785.00
787,00
798.00
79500



S e e e e

160
126

100

20
40
60
8¢

799,00

799.00
791.00
783.00
?73.00
751,00
745,00
821,00
813.00
818.00
802,00
797.00
777.00
762.00
758.00
735.00
724.00
824.00
819.00
814,00
798.00
786.00
761.00
747.00
734,00
727.00
717.00
834.00
815,00
809.00
794,00
776.00
751,00
740.00
730,00
719.00
710.00
839.00
827.00
802.00
782.00
765.00
750.00
737.00
722,00
644,00
819.00
794,00
775.00
757.00
744,00
7235.00
835.00
814.00
786,00
76700
755.00
724,00
821.0¢0
786,00
77%.00
758.00
£96.00

“

[ 168

Ao e e mnms e a

Fd4.68
788,00
787.00
783.00
776.00
765,00
760,00
775,00
771,00
780,00
775,00
772,00
776.00
769.00
765.00
751.00
744.00
759,00
768.00
774,00
774400
774,00
768,00
762.00
747.00
738.00
732,00
764,00
763.00
776,00
778,00
773,00
762,00
750,00
735,00
722.00
713,00
775,00
782,00
777,00
771.00
766,00
755,00
737.00
719,00
802.00
793.00
788.00
775.00
760,00
748,00
720.00
819.00
BO1.00
785.00
770.00
754.00
720,00
827,00
796,00
780,00
756,00
712,00

739.00
744,00
744.00
743.00
754,00
75%9.00
753,00

748.00

741,00
724,00
732.00
740.00
746,00
74%.00
754,00
754,00
740.00
735.00
732,00
709,00
721.00
737.00
748,00
754,00
748,00
739,00
728,00
721.00
711,00
710.00
730.00
741.00
744.00
748.00
741.00
727.00
712.00
724,00
74B.00
758,00
755.00
744.00
733.00
711.00
734.00
753%.00
76300
753.00
738.00
7l11.60
784,00
774,00
72467400
747 .00
71%.00

————

7460.00
764.00

768,00

760.00
750,00

T 7e2.00 T

747.00
742.00

T 742,00

745,00

) 7'_4100‘0
756,00

758.00
751400

754,00

751.00
718,00
727.00
736.00
746.00
750.00
753,00
742,00
744.00
743.00
743,00
705.00
721,00
740,00
750,00
753.00
745,00
73%9.00
730,00
723.00
717,00
714600
730,00
740.00
743.00
745,00
738,00
728.00
708,00

734,00

748,00
758.00
751.00
738.00
727,060
702400
763.40
762.00
743.00
749.00
730,00
698,00
7¥4.00
772.00

760400
738.00

705.00

779,607

778.00
780.00

C 782,00

772,00
778.00
77%.00
795.00
788.00
773.00
773.00
761.00
744.00
769,00
763,00
76%.00
765,00
794,00
774,00
2467400
747,00
765.00
761,00
758.00
756400
750.00
753,00
784.00
768,00
771,00
747 .00
742.00
731,00
745,00
734,00
723%.00
725.00
792,00
774400
767,00
756.00
742,00
739,00
728,00

712,00

81¢.00
782.00
749.00
734,00
737,00
735.00
703,00
B10.00C
784,00
766400
745400
725,00
696,00
805,00
777.00
754,00
732,00
498.00

14.¢
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EEEEXKKEXNXE
file recuested 18.c
j3223332%3
comb. FPTress. -~ PT (mm water sage) 20,00
oross flow tems. - tr (desree celsius? 560,00
comb., 2ir flow rate - mer {(mm water diff.) 40.00
cool air flow rate - mkr (mx water diff.) 80.00
natural gas Flow rate ~ msr (mm water diff.) 18.00
ratural sas totsl eress. - rsgr {(Frsi sade) 0.00
air totasl sress. ~ Fea3r {(&m water gade) 0.00
Jet temr. - tdr {(dedgree celsius) 31.00
sindle Jet flow rate ~ msJdr (s.c.f.m.) 1.35
wall temr., - t5 {(dedree celsius) 282.00
wall temr, - té& (desree celsius) 290,00
wall temr., - $7 {(dedree celsius) 302.00
wail temer. ~ {8 (desree celsius) 373.00
wall temr. - L9 {(desree celsius) 276,00
wall temr, ~ 110 (desgree celsius? 282.00
me = 0.018%9737 kyssec
bk = 0.0B407461 hd/sec
mg = 0.Q01273 kg /se0
m = 0.104323 kg/sec
ro= $Z296.2 Fascal
t = B33 dedree kelvin
14 = 304 degree kelvin
15 = 555 degree kelvin
16 = 563 degree kelvin
17 = 575 dedree kelwvin
18 = 6446 desree hkelvin
¢ = 549 desree kelvin
t10= 550 degree kelvin
ro = 0.4112 kg/cubic meter
rodx 1.1266 kg/cubic meter
v = 9,39 meter/sec
ms.d=x 0.0007034 kd/sec
vd = 15.72 meter/sec
dr = 2.74 density rstio
J o= 7.7 momentum rstic
fr = 11150 froude nuwmber
ar = 0.00 sracing ratio
(24 radius angle t1l 112 13
1 $5 0 760,00 762,00 711.00
2 95 20 768.00 765,00 718.00
3 73 40 778,00 776400 724,00
4 5 40 776,00 76400 721.00
S 25 BQ 784 .00 780.00 733.00
3 25 100 774.00 773,00 739.00
7 95 120 771.00 778.00 747 .00
8 25 140 765.00 775.00 753,00
& v5 160 746500 776,00 757,00
10 95 180 751.00 768.00 749,00
11 8% O 784,00 742.00 70%.00
iz B3 20 794.00 767 .00 70%.00

13 83 40 792,00 767,00 717.00

14

748.00
749.00
735,00
735.00
743.00
737,00
7446.00
747 .00
785.00
783,00
733,00
719.00

719400

115

749.00
771,00
765.00
763,00
723,00
761.00
768.00
768,00
770,00
774,00
771.00
773,00

763,00

N



“gE

85
88
85
83
85
85
75
73
75
75
75
75
75
75
75
7S
65
65
65
&5
65
&5
65
65
65
&5
wa
55
a8
)

o

L o8 -
o

55
5%
85

55

45
45
45
4%
45
45
43
AS
35
35

35

3%
35

25
25
28
23
25
25
15
isS
15
15
15

60

80
100
120
140
140
189

20
40
60
BO
100
120

140
160
i80

20
49
&0
80
100
120
14¢
168
180

20
40
4D
8¢
100
120
140
1460
180

20

&0
80
100
120
149

100

789,00

787.00
777.00
771.00
752400
740,00
729.00
806.00
805.00
8053.00
799.00
793.00
773.00
760.00
736.00
727.00
714,00
814,00
818.00
806.00
802.00
783.00
761.00
746.00
731.00
722,00
717.00
824.00
B246.00
817.00
801,00
770,00
732.00
737.00
727,00
718.00
705.00
83%.00
831.00
Bi10.00
790.00
765,00
742,00
733.00
713.00
83%7.00
828.0¢
802.00
781.00
760.00
743.00
715,00
B41.00
815,00
790,00
765,00
752.00
719.00
826,00
794.00
770,00
757,00
714,00

776,00

774.00
772,00
777.40C
763.00
7%4.00
744,00
753.00
75%.00
76%.00
776,00
77%.00
772.Q0
769,00
752400
744,00
737,00
758.00
773,00
774.00
785.00
77%.00
768.00
759,00
748,00
739.006
736.00
778.00
794,00
792.00
791.00
774,00
762.00
7232.00
738.00
724,00
713.00
807,00
BO4&. 00
798,00
792.00
?72.00
754,090
73%9.00
716400
835.00
820.00
BO3.00
788.900
768,00
744,00
714.00
849.00
81¢.00
801,00
77%9.00
755.00
718,00
842.00
816.00
784.00
763.00
725.00

170

728.00
734.00
737.60
737.00
734.00
752.00
793.00
695,00
705.00
717.00
727.00
742.00

749.00 7

757.00
7250.00
745,00
745.00
6%20.00
706,00
717,00
741.00
754.00
7598.00
758.00
750.00
742.00
734,00
687 .00
723.00
737.00
7853.00
759.00
7536.00
749.00
738.00
725.00
712,00
71700
740,00
756,00
771.00
762.00
750.00
734,00
732.00
763,00
76%.00
771.00
767.00
758.00
734,00
707.00
810.00
795,00
783.400
768.00
745.00
709.00
828.00
809.00
780.00
732.00
724,00

728.00
735.00
740,00
755,00
752,00
752400

758.00

705.00
705.00
719.00
728.00
739.00

748.00

753.00
752,00

T751.00

751.00

. 689,00

708.00
723.00
744,00
F82,00
750.00
754.00
747.00
742,00
T38.00
497 .00
723.00
738,00
753.00
758,00
754,00
745.00
733.00
721,00
712,00
735.00
746,00
760,00
769.00
758.00
745.00
F27.00
F07.00
774.00
77600
772.00
766,00
751.00
728,00
£96.00
81%9.00
794.00
781.00
760.00
736.00
697.00
824.00
805.00
76%.00
739.00
708.00

765,00
760,00
744.00
772,00
767,00
769.00
768,00 ¥dg.
777.00 5.0
770.00
769,00
764,00
761,00
766,00
763,00
760,00
751,00
759.00
7BZ.00

771,00

77100
773.00
769.00
759.00
758.00
750.00
745.00
741.00
787.00
782.00
778,00
771.0G
7656400
754,00
742,00
731.00
722.00
716.00
808.00
7%0.00
783,00
777.00
758.00
743,00
723,00
704.00
B21,00
BOZ2.,00
782,00
767,00
745,00
718,00
654,00
B26.00
802.00
778400
752.00
727460
692.00
Biz.00
790,00
754.00
728.00
201,00
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KEXERKKXRR
file recuested 16.c
AKRRKAXREKY
cambs. FTess. ~ Fr (mm water Hade)l 19,00
cross fiow temr. ~ Lr {(dedree celsius) 8§73.00
comb. sir flow rate - mer (we water diff.) ~ 40.00
cool zir flow rate - mkr (owm water diff.) 77.00
ratural gas flow rate - msr {(mm water 4iff.2 18.00
natural gas totsl rress. - rssr (Fsi sadge) 0.00
gir total sress., - psar (mx water sade) 0.00
Jet temr. - tdr (dedree celsius) 346,00
sinsle Jet flow rate - msJr (sec.Ffom.)} 1.14
wall temr, - t8 (desree celsius) 285,00
wall temr, -~ té& {desree celsius) 298,00
wall temp. - 17 (desree celsius’ 309.00
wall temr. - t8 {dedree celsius) 384,00
wall temr. - t9 {(dedree celsius) 286,00
wall temr. ~ t10 {dedgree celsius) 297.00
me = 0,018%9737 kg/sec
mk, = 0,0B24B47 kg/sec
meg = 0.0012373 kd/sec
s = 0,102731 kd/ser
¢ = 982B6.4 rascal
t = B44 degree khelwvin
td = 309 dedree kelvin
t5 = 558 desree kelvin
té6 = 571 desree kelvin
t7 = 582 dedree kKelvin
L8 = A57 desree kelvin
Lty = 559 dearee kelwvin
t10= 570 desgree kelvin
re = 0.4048 kg/cubic meter
rod= 1.1083 kg/cubic wmeter
v = 9,39 meter/sec
msd= 0,0005962 ke/sec
vd = 13,54 meter/sec
gr = 2,74 densite ratie
4 = 5.7 momentum ratic
fr = 8281 froude rnumber
sr = 0,00 sracing ratio
(3 radius andle tii tiz t13
1 5 0 775.00 778.00 704.00
2 ?5 20 77%.00 777.00 715.00
3 ?5 40 797 .00 791.00 732.00
4 s &0 799,00 794,00 738.00
S L=} 80 798.00 803,00 751.00
& 23 100 799.00 804.00 756.00
7 25 120 796.00 B0O3.00 765,00
g 25 140 782.00 802.00 773.060
? 3 1460 774.00 794,00 778.00
10 K2+ 180 766.00 790.00 776,00
i1 8% Q 798.00 784.00 706 .00
12 8% 20 811.00 787.00 716,00
13 85 40 809,00 785,00 723.00

t14

758,00
746,00
745.00
748.00
749,00
753.00
76200
7867.00
775400
77200
735.00
723.00
725.00

115

764,00
775.00
785.00
781.00
779,00
781.00
786.00
787400
789,00
791.00
783,00
784.00
774.00

e



g8’

85
85
8%
85
8%
85
75
75
75
73
75
75
75
75
75
75
63
&5
63
M
63
68
é5
65
65
65
53
55
55
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60
80
100
120
140
160
180
0

20
40
60
80
100
120
140
160

100

100

20
40
60
80

812500 77

812,00
802.00
789.00
776.00
762.00
740.00
825.00
825.00
825,00
812.00
808.00
793.00
771,00
749.00
746.00
728.00
836,00
834.00
833.00
822.00
807.00
783.00
755.00
741.00
734,00
720,00
838.00
838.00
829.00
816.00
792.00
767.00
752.00
740.00
724,00
716.00
853.00
848.00
829.00
804.00
781.00
75%9.00
742,00
726,00
855.00
836,00
815.00
790.00
776,00
750,00
725.00
853.00
827.00
798.00
780.00
757.00
732,00
831,00
801.00
786,00
769,00
714,00

172

803.00
803.00
799.00
794,00
777.00
765.00
781.00
788.00
800.00
799.00
803.00
797.00
782,00
769.00
771.00
752.00
799.00
805.00
811.00
805%.00
80 .00
793.00
775.00
762.00
752.00
744.00
819.00
820.720
821,00
814,00
798.00
780.00
771.460
755.00
736.00
726.00
B435.00
840,00
830.00
811.00
795,00
773.00
750.00
727.00
857.00
843.00
823.00
803.00
785.00
75%.00
728.00
866.00
841.00
815.00
793.00
765.00
731.00
848.00
823.00
800.00
775.00
724.00

799,007

739.00
751.00
767.00
774,00
782.00
771.00
767.00
699.00
707.00
731.00
743.00
759.00
779.00
777.00
770.00

"765.00

762.00
695,00
72¢G.00
74¢6.00
752.00
.00
785.00
775.00
767 .00
757.00
753.00
712.00
741.00
771.00
786.00
784.00
780.00
768.00
755,00
737.00
726,00
757.00
782.00
790.00
793.00
783.00
770.00
74% .00

23.00
804.00
809.00
803.00
793.00
777.00
73Z.00
724.00
843,00
826.00
808.00
786400
760.00
726 .00
843.00
824.00
797.00
771,00
731.00

"737.00
747,00
761.00

766,00

774.00
773.00
773.00
708,00
715,00
735.00
747.00
755.00

“771.00

774.00
773.00

TTUT7673700 ¢

765400
793.00
721.00
747,00
728.00
774.00
778400
770.00
766.00
733.00
752,00

727.00°

749.00
773.00
777.00
TE1.00
775,00
763,00
747.00
732,00
725,00
784.00
788.00
793,00
791.00
781,00
763.00
740,00
712,00
© 819,00
812,00
£00.00
789.00
770,00
743.00
712,00
847.00
825.00
§02.00
775,00
746,00
712.00
835,00
615,00
781.00
756,00
714.00

780,00

779.00
784.00
782.00
783.00
7856.00
785,00
792.00
784,00
786.00
786.00
783.00
783.00
784.00
781.00

774,00

773,00
798.00
78%.00
794.00
788.00
788.00
781.00
772.00
766.,00
753,00
757.00
815.00
804.00
804.00
793.00
786.00
770.00
738.00
739.00
734.00
729.00
836,00
623,00
810,00
793,00
778.00
754,00
734,00
711.00
840.00
822,00
802.00
782.00
758,060
731.00
708,00
842.00
818.00
794.00
761.00
736.00
704.00
823,00
797,00
766.00
746,00
704,00

rdg.
1b.c



© oy

173

ti4a

597.00
602,00
602.00
599.00
603400
611,00
608.00
6:20.00
613.00
614.00
610.00
613.00

KRXKERKKEXK
file reauested 17.c
KEKXKXEKEKKX
comb. rress, - Fr {(mm water dasde) 30.00
cross flow temr, — tr (dedree celsius) 370.00
comb., 2ir flow rate - mcr (mm water diff.) 40,00
cool sir flow rate - mkr (mm water diff.) 170,00
rnatural sas flow rate - mgr (mm water diff,) 18.00
natural gas total sress, —~ Ppsdr (rsi dade) 0.00
2ir total press. - rsar {(am water gase) 0.007 T
Jet temr. - tJr (dedree celsius) 28.00
single Jet flow rate — msJr (s.cefeme) 1.40
wall temr. - t5 (dedgree celsius) 210,00 ST
wall temr. - t6 (degree celsius) 234.00
wall temr, - t7 (desree celsius) 240,00
wall temp. - t8 (dedree celsius) 298.00
wall temr. - t9 (degree celsius) 218,00
wall temr. - t10 (desree celsius) 218.00
mc = 0,0189737 kd/sec
mk = 0,1225610 ks/sec
mg = 0,001273 kd/sec
m = 0.142807 kg/sec
# = 98394.3 rascsal
t = 643 dedree kelvin
tJ = 301 desree kelvin
15 = 483 desree kelvin
t6 = 507 degree kelvin
t7 = 513 degree kelvin
t8 = 571 degree kelvin
9 = 491 degree kelvin
t10= 491 dedree kelvin
ro = 0,5332 kg/cubic meter
rod= 1.13%90 kd/cubic meter
v = 9.91 meter/sec
msd= 0.0007322 kd/sec
vd = 16.18 meter/sec
dr = 2,14 density ratio
J = 5.7 momentum ratio
fr = 14112 froude number
sr = 0,00 sracing ratio
Ft radius ansgle ti1 ti12 t13
1 25 [} 583.00 589.00 585.00
2 93 20 586,00 §593.00 590,00
3 95 40 594.00 5946.00 589.00
4 9T &0 598%9.00 591.00 986.00
S 95 80 592,00 597.00 594.00
& 95 100 $93.00 601.00 601.00
7 95 120 590,00 598.00 601,00
8 93 140 595,00 607.00 610.00
9 95 160 590.00 601,00 604.00
10 95 180 589,00 600,00 605,00
11 85 V] $599.00 603.00 596,00
12 8% 20 608.00 604.00 G95.00
i3 83 40 598.00

95.00

593.00

608400

t15

599.00
607.00
612.00
606,00
610.00
619,00
611.00
623400
617.00
620,00
611,00
621.00
621,00
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25
15
13
15
15
15

e

80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140

7605.00

605,00
397.00
599.00
595.00
S89.00
586.00
610.00
610.00
607.00
603,00
600.00
601,00
596,00
589.00
587.00
S77.00
618.00
614,00
610.00
611,00
608.00
602,00
S95.00
593.00
588,00
582.00
622.00
621,00
619.00
608.00
605.00
600.00
592.00
592.00
585.00
uB84.,00
631.00
625,00
617.00
615.00
607.00
397.00
595.00
589.00
639,00
628.00
623.00
613,00
604.00
597.00
586.00
635,00
628.00
620,00
607.00
600.00
588.00
641.00
631,00
617,00
604,00
58%.00

604.00
608,00
606,00
606,00
605,00
598.00
596.00
607.00
600,00
597.00
601.00
605,00
609,00
606,00
599,00
599.00
591.00
601.00
597.00
602.00
614,00
615,00
610.00
603.00
606,00
601.00
596,00
595,00
603,00
616,00
612,00
613,00
609,00
606,00
607.00
599.00
596.00
595.00
608,00
617.00
620,00
614.00
610.00
608,00
600,00
606.00
616.00
625,00
619,00
615,00
609.00
598.00
612,00
622,00
623.00
613,00
611.00
600,00
632,00
629,00
620,00
611.00
600,00

R2LE

598.00
608.00
609.00
609.00
611.00
607.00
605.00
597.00
593.00
396.00
602.00
612.00
617.00
615.00
612.00
609.00
606.00
585.00
591.00
605,00
620.00
624,00
621.6C
617.00
617.60
615.00
609.00
S78.00
603.00
620,00
620.00
623,00
620.00
620,00
617,00
610.00
605,00
587.00
612.00
624,00
628,00
626,00
624.00
618.60
611,00
604.00
6206.00
630,00
630,00
626,00
620,00
612,00
613.00
628,00
633.00
625.00
624,00
611,00
632,00
636,00
631.,0¢

625,00
615.00

N 60 ‘7'“0‘"0“(;’ )

612,00
614,00
614,00
622,00
618,00
618.00
621,00
616,00
610.00
608.00
615,00

621,00

622.00
619.00
617.00
616.00
618.00
611.00
613.00
624.00

28.00
626,00
623.00
622,00
620.00
614.00
618.00
618.00
626.00
626.00
630.00
626,00
624.00
620.00
614,00
611.00
623.00
627,00
630,00
633.00
632,00
628.00
621.00
614,00
6346400
636.00
63%9.00
639.00
632.00
623.00
616.00
644.00
644,00
644,00
634,00
62%.00
614.00
655,00
650.00
641,00
632400
619.00

620.00
618.00
617,00
624,00
622,00
621.00
628.00
632.00
627,00
620.00
622,00
624,00
623.00
622.00
620.00
620.00
636.00
635.00
630,00
632,00
631,00
627.00
645,00
626.00
621,00
618.00
641,00
642,00
641.00
636.00
632,00
628400
623.00
621.60
618.00
613.00
652400
649.00
643.00
640.00
635,00
&27.00
£22.00
616,00
65%.00
653400
¢$46.00
642.00
633.00
é¢21.00
618.00
660,00
656,00
647.00
636400
622.00
615,00
660,00
653.00
643,00
033.00
617.00

16207007

rdg,
17.¢



file

"comb.

cross flow temr.

comb .,

naturzl sas flow rate - mgr (mm water diff.)

175

ERRKK KK XK X
recuested i8.c
KXKKKRXKK &
Fress, — PT (mm water gade) 28.00

-~ tr (dedgree celsius)

air flow rate - mcr (mm water diff.)
cool zir flow rate - mkr (mm water diff.)

natural gas total eress. - psgr (Fsi gade)
2ir total rress. — Fsar (mm water sade)
Jjet temr, - tdr (desgree celsius) 28.00
cingle Jet flow rate - msdr (s.c.foms)
wall temr. - t5 (degree celsius) 206 .00
wall temr. - té6 (desree celsius) 239.00
wsll temr, - t7 (dedree celsius) 245.00
wall temr. — tB (dedree celsius) 303.00
wall temr., - t? (desree celsius) 224.00
wall temr., - t10 (dedree celsius) 223,00
me = 0.,0189737 kd/sec
mh = 0.12254610 ka/sec
mg = 0,001273 kg/sec
m = 0,142807 ksg/sec
¢ = 98374.7 Fascal
t = 445 dedree kelvin
td = 301 desgree kelvin
t5 = 479 degree kelvin
té = 512 degree kelvin
t7 = 518 dedree kelvin
t8 = 576 degree kelvin
t9 = 497 dedree kelvin
t10= 496 dedree kelvin
ro = 0.5314 kdg/cubic meter
roj= 1.1388 kd/cubic meter
v = 9,94 meter/sec
msJd= 0,0008525 kd/sec
vy = 18.84 meter/sec
dr = 2.14 density ratio
d = 7.7 momentum ratio
fr = 19086 froude number
sr = 0,00 sra3cing ratio
Ft radius 3ndgle til ti1z
i 95 0 592,00 §597.C&
2 95 20 594,00 596,00
3 25 40 595.00 596.00
4 95 60 597 .00 597.00
5 95 80 594,00 §597.00
b 95 100 593.00 603.00
7 95 120 594,00 605,00
8 95 140 995.00 607.00
9 95 160 996,00 607.00
10 95 180 585%.00 598.00
i1 85 0 598,00 596.00
12 85 20 603,00 598.00
13 B85 40 605.00 600,00

372.00

406.00
17¢.00
18,00
0.00
0.00

1.63

ti3

588.00
586,00
592.00
592.00
595,00
603.00
608.00
610,00
613.00
604,00
590.00C
SI88.00

597400

tia

604,00
602.00
&£06.00
601.00
603.00
607.00
614.00
617400
623,00
612,00
611.00
o07.00
6«10.00

115

60%9.00
611,00
619.00
614,00
613.00
60%9.00
614,00
616400
623,00
617.00
618,00
623.00
627.00
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60

80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120

100

607,00

601,00
596,00
602,00
997.00
593.00
597.00
612.00
607.00
604,00
607,00
604,00
603.00
598.00
594,00
587.00
582,00
616.00
618,00
608,00
609.00
607.00
604.00
592.00
991.00
986.00
588.00
624,00
620,00
610.00
607.00
609.00
601.00
u?9.00
992,00
586.00
380,00
634,00
6246.00
625,00
620.00
610,00
602.00
595,00
590.00
636,00
629.00
626.00
616,00
607.00
598.00
590,00
641.00
635.00
624,00
612.00
605.00
589.00
642.00
636,00
620.00
616.00
992,00

.

607.00
609.00
604.00
611,00
608,00
603,00
$97.00
598,00
593.00
596,00
611,00
611,00
613,00
609,00
603.00
599.00
596.00
994,00
600.00
607,00
617.00
614.00
612,00
604,00
605.00
601.00
602,00
995.00
607.00
611.00
613,00
616.00
610,00
611,00
607.00
598,00
592.00
602,00
616,00
626.00
625.00
617,00
613,00
609.00
601.00
612.00

25.00
630,00
622,00
616.00
610.00
598,00
626,00
633.00
629,00
620,00
614.006
600.00
639.00
637.00
624.00
618,00
60Z.00

126
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© 605,00

612,00
614,00
616.00
614,00
612,00
605.00
583.00
589.00

595.00°

615.00
616.00
621,00
619.00
616.00

613,00

610.00
580.00
597.00
612,00
623,00
624,00
620,00
619,00
620,00
617,00
614,00
582,00
608,00
619,00
625,00
627.00
624,00
624,00
618.00
612,00
604,00
601.00
622.00
632,00
633,00
629,00
626.00
621.00
612,00
617.00
631.00
637.00
631.00
627,00
624,00
60%.00
631.00
636,00
637.00
631.00
627,00
614,00
640,00
644,00
635,00
631.00
615.00

611,00
615,00
618,00

618,00

625.00
622,00

617,00

611,00
607,00

605,00

615.00
616,00

- 625,00

628.00
623.00
620,00
619.00
610.00
612,00
614,00
620,00

626,00

627.00
624,00
623.00
621,00
619.00
611,00
617,00
622,00
626.00
631,00
629.00
627,00
621.00
617,00
613.00
624,00
633.00
637.00
637.00
634.00
630,00
623.00
615.00
641.00
641,00
645,00
639.00
634,00
626,00
610,00
655.00
652.00
645,00
639,00
631.00
617,00
660.00
657.00
645,00
637.00
621,00

620,00
619.00
620,00
619,00
624,00
623.00

423,00

624,00
&627.00
823.00
624,00
618.00
625.00
628.00
625,00
623.00
622,00
636,00
639,00
631.00
628,00
628.00
629.00
626,00
625.00
624,00
622,00
643,00
641.00
&637.00
633.00
632,00
629,00
627.00
624,00
622,00
619,00
634,00
649,00
647,00
643,00
635.00
630,00
622,00
616,00
662,00
655,00
650.00
644,00
636,00
626,00
613.00
668,00
661.00
653,00
640,00
630,00
6©17.00
666,00
661.00
645,00

635,00

621,00

rdg,
18,¢c
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KKEKKKKKKK
file reauested i9.c
AXXXEKXKKEK
comb, Fress. - rr (mm water dgase) 18.00
cross flow temr. - tr (dedree celsius) 372,00
comb. air flow rate - mcr (mm water diff.) 20.00
cool zir flow rate - mkr (mm water diff.) 106.00
natural gss flow rate - mgr (mm water diff.) 10.00
naturasl das totsl rress. - psgr (psi gase) 0.00
air total rress. - Fsar (mm water gade) 0.00 -
Jet temr. - tJdr (dedgree celsius) 28.00
cindgle Jet flow rate - msdr (s.cefime) 1.42
wall temr. - 15 (desree celsius) 202,00
wall temr. — té6 (desree celsius) 238.00
wall tems. - t7 (desree celsius) 242,00
wall temr. — t8 (dedree celsius) 287.00
wall temr. - t9 (degree celsius) 214.00
wall temr. - t10 (desree celsius) 215.00
me = 0.,0134164 ka/sec
mk. = 0.096778%9 ksg/sec
mg = 0.000949 kg/sec
m = 0.111144 kd/sec
v = 98276.6 rascal
{ = 645 desree kelvin
tJ = 301 desdree kelvin
t5 = 475 dedgree kelvin
té = 511 desdree helvin
t7 = 515 desree kelvin
t8 = 560 degree kelvin
t9 = 487 desgree hkelvin
t10= 488 degree kelvin
ro = 0,5309 kd/cubic meter
roJ= 1.1376 k&/cubic meter
v = 7.75 meter/sec
me.d= 0.0007453 ke/sec
vd = 16,49 meter/sec
dr = 2.14 densits ratio
4 = 9.7 momentum ratio
fr = 14616 froude number
sr = 0,00 sracing ratio
Ft radius andle tii tiz t1i3
1 ?9 [ 613.00 605,00 5%0.00
2 L&) 20 618,00 603.00 588,00
3 ?5 40 614,00 599.00 S86.00
4 25 60 610,00 597.00 588.00
] 95 =14} 613,00 607.00 601.00
é 95 100 610.00 607,00 60%5.00
7 95 120 609.00 408.00 606,00
8 95 140 608.00 607,00 609,00
@ 95 160 614,00 613.00 611,00
10 $9 180 612.00 610,00 608.00
11 85 0 628,00 608,00 587.00
12 83 20 621,00 598,00 583,00

13 B3 A 614,00 596,00 591.00

tia

602,00
604,00
600,00
596.00
607.00
610.00
611,00
615.00
619.00
616,09
608.00
598.00
599,00

t15

607,00
616,00
613,00
606,00
608.00
607,00
608.00
613,00
617.00
616.00
621.00
616.00

615.00
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14 85 &0 615,00 605,00 599,00 602,00 612,00
15 85 80 609.00 604,00 604,00 607.00 611,00
16 85 100 618,00 614,00 613.00 618.00 616,00
17 85 120 618.00 616.00 614,00 618,00 ~ 515.00
i8 8s 140 611,00 610.00 612,00 618,00 617,00
19 85 160 615,00 612,00 611,00 621,00 621,00
20 85 180 614,00 610.00 607,00 TTEL7.00 T 41%.00 "Tdg.
21 75 0 620,00 591.00 573,00 600.00 620,00 19.¢
22 75 .20 626,00 598.00 587.00 600.00 620,00
23 75 40 622,00 604.00 599.00 403,007 T 617.00 .
24 75 60 617,00 610,00 612.00 612,00 616,00
25 75 80 622,00 618.00 - 617,00 418.00 618.00
26 775 100 617.00 614,00 T614.00777616,007 615,00
27 75 120 619.00 617.00 616.00 620.00 619.00
28 75 140 619.00 615,00 614,00 619.00 618,00
29 75 7 160 612,00 610,00 610,007777613700 615,00
30 75 180 612,00 609.00 608.00 614,00 616,00
31 65 0 632.00 595,00 580.00 600,00 631.00
32 65 20 625,00 601,00 595.00  4¢3.00 625,00
33 65 40 621,00 610,00 612,00 612,00 622,00
34 65 60 622,00 619,00 621,00 621,00 624,00
35 65 80 622,00 620,00 620,00 7 621.00 T 622,00
36 65 100 625.00 621.00 621,00 625,00 625,00
37 65 120 616,00 615.00 617,00 620,00 620,00
38 65 140 615,00 613,00 614,00 618,00 617,00
39 65 160 610,00 608,00 611.00 6:3.00 615.00
40 65 180 609,00 606,00 608,00 611,00 613,00
41 55 0 629,00 592.00 584,00 602,00 632,00
42 55 20 633.00 611.00 608,00 614,00 632,00
43 55 40 631,00 622,00 620,00  623.00 630,00
44 55 60 630.00 625,00 624,00 624,00 626,00
45 55 80 624,00 620,00 620.00 625,00 625,00
44 55 100 611.00 612,00 617.00 620,00 619,00
47 55 120 615,00 613,00 615,00 616,00 616,00
48 55 140 610.00 609.00 410.00 621,00 611.00
49 55 160 605.00 602,00 605,00  607.00 609,00
50 55 180 602.00 592,00 600,00 604,00 607,00
5 45 0 637,00 605,00 599,00 615.00 640,00
52 45 20 636.00 620,00 619,00  626.00 638,00
53 45 40 636,00 628,00 626,00 630,00 636,00
54 45 60 629.00 625.00 624,00 627 .00 628,00
55 45 80 624,00 620,00 621,00 625,00 624,00
56 45 100 616.00 613,00 617,00 619.00 618,00
57 45 120 611.006 610.00 613,00 614.00 613.00
58 45 140 604,00 599,00 602,00  401.00 603,00
59 a5 0 629,00 612,00 613,00 629,00 646,00
60 35 20 623.00 620,00 623,00 623,00 641,00
61 35 40 633.00 627.00 626.00 32,00 634,00
62 35 60 25.00 622,00 623,00 425.00 629.00
63 35 80 617,00 614,00 618,00 621.00 620,00
64 35 100 610.00 608,00 612.00 612.00 613.00
65 35 120 604,00 598.00 601,00 600,00 601.00
66 25 0 645.00 629.00 624,00 641,00 648.00
67 25 20 640.00 633,00 629.00 636,00 640,00
68 25 40 633,00 629,00 627.00 633,00 635,00
&9 25 60 622,00 619,00 621,00 626,00 626,00
70 25 80 612,00 610.00 615.00 617.00 615,00
71 25 100 604,00 600,00 604,00 602,00 602.00
72 15 0 645,00 638.00 &34,00 5400 644,00
73 15 20 633.00 629,00 ¢28.00 65400 634,00
74 15 40 624,00 621,00 622,00 626,00 627,00
75 15 60 612,00 611,00 615,00 617.00 616,00

76 13 80 595,00 296,00 607.00 607.00 606,00
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RKAH KR KKK
file requested 20.¢
KEKEKXAS XKKK
comb. FTEess. - #r (mm water dage) 15.00 -
cross flow temr. - tr (desree celsius) 952.00
comb. air flow rate - mer (mm water Jiff.) 30.00
cool a2ir flow rate - mkr (mm water ciff.) 62.00
natural gas flow rate - mgr (mm water diff.) 14.00
natural gas total sress. - psdgr (rsi dage) 0,00
air totsl sress., - rsar (mm water dade) 0.00
Jet temr. - tdr (dedree celsius) 28.00
single Jet flow rate — msJdr (s.CefToem.) 1.01
wall temsr., ~ t5 (degree celsius) 270.00
wall temr., - té6 (desree celsius) 301.00
wall temr. — t7 (dedsree celsius) 302.00
wall temr, - t8 (dedree celsius) 364.00
wall temr. - t9 (degree celsius) 275.00
wall temr. — t10 (dedgree celsius) 278.00
me = 0.,0164317 k&/sec
mk. = 0.,0740157 k=g/sec
me = 0.,001122 kg/sec
m = 0.091570 kdg/sec
F = 98247.2 rascal
t = 825 degree kelvin
tJd = 301 dedree hkelwvin
t5 = 543 dedree kelvin
té6 = 5374 dedree kelvin
t7 = 575 dedree kelvin
t8 = 637 dedree kelvin
19 = 548 dedree kelvin
t10= 551 dedree helvin
ro = 0.414%9 kdg/cubic meter
rod= 1.1373 kg/cubic meter
v = 8.17 meter/sec
msdz= 0.,0005308 kd/sec
vd = 11.75 meter/sec
dr = 2,74 density ratio
J = 9.7 momentum ratio
fr = 6230 froude nuwmber
sr = 0.00 sracing ratio
et radius andle ti11 t12 t13
1 95 0 790,00 783.00 757.00
2 93 20 797.00 783.00 753,00
3 95 40 795.00 772.00 745.00
4 25 60 801,00 770.00 744.00
S ?5 80 792.00 768,00 750.00
6 5 100 791,00 768.00 753.00
7 95 120 798.00 773,00 759.00
8 Eai] 140 798.00 776,00 761.00
L4 5 160 78%9.00 772,00 791,00
10 29 180 788,00 767.00 750.00
i1 85 0 803.00 787.00 754,00
12 85 20 798.00 766,00 740,00
13 B85S 40 800,00 761,00 741,00

ti4

771.00
776400
767.00
764,00
766,00
768.00
774.00
778.00
770,00
769.00
781.00
770.00
764,00

tid

768.00
779.00
778.00
778.00
778.00
780.00
777.00
787.00
786.00
783.00
779.00
78%.00
790,00
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8S B Y 797,00 777 762,607 7TT7R9,0067 U TFER 06 T 786,00
BS 80 792,00 766,00 753,00 760.00 774,00
85 100 789.00 768,00 759,00 774.00 782.00
8Y 120 790.00 771.00 757.00 775,00 785.00
85 140 793.00 771.00 755,00 777.00 787.00
BS 160 778.00 762,00 747.00 772.00 787.00 rdg,
85 180 775,00 758,00 744,007 777700007 T 788.00 20.¢
7S 0 804,00 770.00 732,00 776,00 789,00
75 - 20 797.00 751.00 729,00 762,00 795.00
75 40 800.00 758.00 746.00 761,00 7 790.00 B
5 60 787.00 762.00 759.00 764,00 783.00
75 80 786.00 768.00 764,00 773.00 785.00
75 100 788,00 771.60 759.00 778,00 784.00
75 120 781.00 767,00 757,00 777.00 784,00
75 140 774.00 756,00 750.00 772,00 786,00
75 160 766.00 750.00 750.00 “773.00 781.00
75 180 764,00 745,00 742,00 768,00 783,00
65 0 810.00 754,00 718.00 773.00 803,00
65 20 799.00 747.00 738,00 762,00 795.00
65 40 793,00 759,00 758.00 763,00 786,00
65 60 787,060 764,00 764,00 770.00 784,00
65 80 786,00 76%,00 763.00 779.00 782.00
65 100 780.00 764,00 755,00 777.00 778,00
65 120 767.00 753.00 753.00 776,00 777.00
65 140 753,00 740.00 747 .00 764,00 767 .00
65 160 737.00 731,00 740,00 753,00 759,00
65 180 736.00 727,00 734,00 751.00 760.00
S5 0 809.00 744,00 717.00 766.00 804,00
55 20 799,00 752.00 750.00 768,00 803,00
55 40 795.00 768.00 768,00 778,00 792,00
55 60 792,00 774,00 772,00 7 786.00 794,00
55 80 780,00 767.00 764,00 781,00 785,00
55 100 7646.00 749,00 752,00 769.00 767.00
55 120 750.00 741.00 749,00 759.00 756,00
55 140 737,00 729,00 739.00 742,00 740,00
55 160 730,00 718.00 725.00 728.00 732.00
55 180 725.00 707.00 708,00 718,00 726,00
45 0 809.00 740,00 731.00 779.00 820.00
45 20 801,00 765.00 767.00 784,00 802,00
45 40 795.00 778.00 777400 793,00 799.00
5 460 785,00 770.00 765.00 781.00 781.00
45 80 766,00 752,00 756,00 774,00 770.00
45 100 744,00 735.00 747.00 753.00 749,00
45 120 734,00 726.00 734,00 733.00 727.00
45 140 723.00 705.00 711.00 712.00 713.00
35 0 817,00 755.00 752.00 795,00 815,00
a5 20 797.00 773,00 771.00 793,00 802,00
3s 40 793,00 777.00 773.00 789,00 78%.00
k$ 60 767.00 757.00 758.00 774,00 769.00
3s 80 749,00 73%.00 748,00 754,00 747.00
25 100 735.00 725,00 732,00 731.00 725.00
35 120 714,00 700.00 705,00 700.00 701.00
25 0 808.00 773,00 769,00 809,00 814,00
25 20 797.00 782,00 = 776.00 799.00 79/.uv
25 40 773.00 765,00 764,00 776.00 773.00
25 460 756.00 746,00 754,00 763.00 756,00
25 80 733,00 728,00 738.00 736,00 729,00
25 100 714,00 701.00 707,00 699,00 694,00
15 0 801.00 790,00 781,00 804.00 794,00
15 20 772,00 768,00 766,00 780.00 771.00
15 40 748,00 746,00 748,00 758,00 753.00
15 60 733,00 729,00 739.00 737.00 731.00
15 80 696,00 694,00 712,00 705.00 699,00



file recuested

comb,
cross flow temr.
conmb.

natural das totsl rress.

Fre

5Ss —

Fr (mm water gasde)

- tr (dedree celsius)
air flow rate - mcr (mm
cool air flow rate - mkr (mm
natural

air total Fress. - rsar
Jet temr.
single Jet flow

wal
wal
wal
wal
wal
wal
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1
1
1
1
1
1
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temr
temr
temr
temr
temr
temr

- tdr

+ - t9 (dedgree celsius)
+ - té6 (dedree celsius)
+ - t7 (degree celsius)
. — t8B (desgree celsius)
« - t9 (desgree celsius)
+« — t10 (dedgree celsius}

(dedree
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gas flow rate - mgr C(am

15.00

water diff.)
water diff.)
water diff.)

~ rsdr (rsi dgade)
(mn water dase)

celsius)

30.00

rate ~ msJdr (s.c.fem.)

0.,0164317 kd/sec
0,0728121 kd/sec
0.001122 kd/sec
0.090366 kg/sec
98247 .2 rascal

826
303
S48
573
577
638
S48
553

0.4144 kg/cubic

degree
desgree
degree
dedgree
dedree
desree
desgree
degree

kelvin
kelvin
kelvin
kelvin
kelvin
kelvin
kelvin
kelvin

meter

1,1298B kg/cubic meter
8,07 meter/sec
0,00060647 kd/sec
13.52 meter/sec
2,73 densitwy ratio
7.7 momentum ratio
8272 froude number

0.00 sracins ratio

rad

9%
9o
?S
93
?5
99
93
935
28
95
83
8BS
a5

ius &

1
1

1
1

1

negle

0
20
40
60
80
00
20
40
60
80

0
20
40

ti1

782.00
796.00
793.00
790.00
783.00
778.00
779.00
78%5.00
785,00
781.00
801,00
799.00
790.00

275.00
302.00
304.00
365.00
275.00

280.00

ti2

767.00
769.00
759.00
763.00
760.00
766,00
763.00
769.00
766.00
762.00
770.00
754.00
730.00

333.00

30.00
60.00
14,00
0.00
0.00

1.16

t13

736.00
738.00
734,00
744,00
746,00
759.00
796.00
758.00
753.00
747.00
737.00
730,00
736,00

t14

753,00
758.00
759,00
760.00
758.00
775.00
770.00
774,00
771.00
767.00
770,00
760,00

754.00

t1%

752.00
768.00
776.00
778.00
767.00
775.00
773.00
778.00
780.00
777,00
779.00
784.00
781,00



100
120
140
160
180

20

40

80
100
120
140
160
180

20
40
60
80
100
120
140

20
490
60
80
100
120

20
40
60
80
100

20
40
60
80

784.00
784,00
778.00
771.00
765.00
754.00
804.00
7923.00
790,00
788.00
783.00
781.00
76%.00
753.00
747.00
739.00
806.00
795.00
791.00
787.00
780.00
764.00
752,00
739.00
727.00
723.00
810.00
801.00
792.00
781.00
767.00
747.00
735.00
724,00
815.00
799.00
795.00
773.00
756.00
736.00
713.00
809.00
797.00
773.00
753,00
733.00
717.00
801.00
776.00
753.00
736.00
699.00

760,00
767,00
769,00
765,00
763,00
759.00
754,00
743,00
754.00
764.00
768,00
769.00
761,00
759,00
747.00
741.00
741.00
745,00
763.00
770,00
768.00
764,00
754,00
739,00
733,00
726.00
735.00
755,00
773.00
774,00
768,00
750,00
737.00
729,00
712,00
709,00
744,00
774.00
777.00
770,00
755.00
740.00
725,00
706,00
770.00
778.00
781.00
762.00
747.00
726,00
701,00
788.00
786.00
768,00
745.00
728,00
704,00
796,00
774.00
751,00
731,00
497,00

182

749,00
754.00
761.00
757.00
753,00

749,00
744,00
717.00
729.00
755.00
762.00
764,00
766,00
755.00
753.00
747,00
742.00
718,00
743.00
766,00
770.00
762,00
758.00
753.00
746.00
739.00
731,00
722.00
758.00
772.00
767,00
762,00
754,00
744,00
735,00
718,00
709.00
745.00

773,00
776.00
767.00
758,00
749,00
733,00
711,00
770.00
777.00
774,00
762,00
752,00
734,00
704,00
779.00
781.00
765,00
753.00
738,00
709,00
786.00
774,00
752,00
741,00
714.00

756400
762,00
773,00
774,00
774,00

775,00

768,00

759.00
750,00
759.00
763,00
773,00
T 775,00
776,00
777,00
771,00
764,00
754,00
755.00
765.00
774,00
770,00
781.00
770,00
764,00
753,00
747,00
757.00
767,00
780,00
779.00
783,00
769,00
756,00
740,00
725,00
717,00
773,00
786.00
788,00
785,00
773.00
751,00
735.00
711,00
797.00
793.00
788,00
775.00
758.00
731,00
699,00
806.00
800,00
780,00
762,00
736,00
702,00
807.00
783,00
761,00
739.00
706,00

772,00
770.00
777,00
783,00
785,00
781.00
787.00
786.00
781,00
776.00
780,00
“778.00
783.00
783.00

799.00
789.00
787.00
785.00
773.00
782.00
771.00
771.00
761.00
754,00
805.00
79%9.00
797.00
785.00
783,00
766,00
752,00
741.00
730.00
726.00
712.00
800.00
789.00
784.00
769.00
746.00
730.00
711,00
815.00
798.00
786.00
767.00
754.00
726.00
69%.00
811.00
800.00
774,00
753,00
728,00
697.00
804.00
775.00
753,00
731.00
6929.00

776,00

rdg.
21. 1+



fan}

file reauested

comb. FrEess. -
cross flow temp

cool a8ir flow rate - mkr (mm

naturasl gHas fleo

air totsl srress, - rsar (mm water dade)
Jet temr., - tdr (dedree celsius) 28,00
single Jet flow rate - msdr (s.c.f.m.)
wall Ltemrs - t5 (desree celsius) 26%.00
wall temr. - L6 (dedree celsius) 285.00
wall temr, ~ 17 (degree celsius) 261,00
wall temr., - t8 (degree celsius) 353,00
wall temr, - t9 (degree celsius) 2¢3.00
wall temr, - t10 (desree celsius) 278,00
me = 0.,0164317 hkd/sec
mk. = 0,0728121 kdg/sec
mg = 0,001122 ks/sec
m = 0.,090366 kd/sec
¢ = $8237.3 rescel
t = 828 dedgree kelvin
tJd = 301 desgree kelvin
tS = 542 dedree kelvin
té6 = 558 dedgree kelvin
t7 = 564 desree kelvin
18 = 631 dedree kelvin
t9 = 541 desdree kelvin
t10= 531 dedgree kelvin
ro = 0.4134 keg/cubic meter
rod= 1.,1372 keg/cubic meter
v = 8,09 meter/sec
med= 0.0006904 kd/sec
vd = 15,28 meter/sec
dr = 2,73 density ratico
J = 9.8 momentum ratio
fr = 10517 froude number
sr = 0.00 sracing ratio
Pt radius andgle tii til
1 99 0 755.00 747.00
2 25 20 769.00 744,00
3 25 40 759.00 740,00
4 95 60 756.00 742.00
S 95 80 760,00 755.00
é 95 100 755,00 759,90
7 3 120 752,00 760.00
8 95 140 767,00 765,00
k2 25 160 757,00 760,00
10 95 180 75%9.00 795,00
11 8% 0 775,00 746,00
12 85 20 776,00 745,00
13 85 40 770,00 746.00

Fr (mm water dgadge)

183

KEKEXRXKXKX

22.c

L2 32222 804

14.00
555.00

+ - tr (dedree celsius)
comb. air flow rate - mcr (mm water diff.)

water diff.)
w rate - wmgr (mm water ciff.)
natural das total rress.

- fFsdgr (fsi dade)

30.00
60.00
14.00
0.00

0.00

1.32

t.3

725,00
723.00
725400
734,00
753.00
759.20
760.0G0
757400
755.00
748.00
718.v0
730.¢0
737440

ti4

750.00
745.00
742,00
744,00
766.00
774.00
773.00
775.00
777.00
771.00
751.00
747 .00
747.00

t1s

758.00
760,00
757.00
748,00
757.00
768.00
768.00
775.00
784,00
783.00
766.00
774,00
764.00

Vi

2
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85 774G 76200 755,00 758.00 777758700 TTTTVEYTOTT
85 80 763,00 763.00 768.00 775.00 768,00
BS 100 762,00 768.00 769,00 782.00 773.00
85 120 755.00 759,00 758,00 777.00 771,00
85 140 758.00 759.00 755.00 783.00 784.00
85 160 745,00 746,00 745.00 768.00 775.00
85 180 732.00 735.00 741.00  771.00 781.00 ;gg.
75 0 788,00 741,00 718.00 748.00 766,00 £¢e8
75 20 776400 744.00 742.00 750.00 7e2. 0w
75 40 774.00 755.00 761,60 75%.00 776,50
75 60 774.00 773,00 780.00 780.00 787.00
75 80 772.00 770.00 772.00 777 .00 778.00
75 100 763,00 761.00 761.00 T 778.00 777,00
75 120 761.00 758.00 759.00 780.00 778.00
75 140 744,00 743,00 755.00 782.00 781.00
75 160 723,00 731.00 746.00 768,00 ~ " 773.00
75 180 722,00 725.00 740.00 764,00 769,00
65 0 792.00 741.00 731.00 751.00 792400
65 20 7B6.00 753.00 762,00 764,00 793.00
65 40 784,00 774,00 781.00 779.00 788,00
65 60 784.00 775.00 776.00 763,00 788.00
65 80 775.00 775.00 771.00 753.00 782.00
65 100 760,00 758.00 760.00 784.00 782,00
65 120 738.00 464,00 756.00 772.00 770,00
65 140 721.00 730.00 750.00 763.00 760.00
65 160 713.00 725.00 742.90 751.00 754,50
65 180 703.00 716.00 730,00 741,00 750,00
55 0 797.00 741.00 743,00 761,00 703.00
55 20 794,00 770.00 775.00 775.00 796.00
55 40 790.00 784,00 790.00 753,00 798.00
55 60 783.00 783,00 781.00 791400 788.00
55 80 765,00 760,00 766,00 781.00 778,00
55 100 740,00 739.00 756,00 770.00 763,00
55 120 727.00 732.00 751.00 757.00 750,00
55 140 710.00 723.00 737.00 738.00 736,00
55 160 702,00 712,00 722,00 451,00 725.00
55 180 692,00 695.00 705.00 711,00 718.00
45 0 808.00 760,00 762.00 780,00 804,00
45 20 800.00 787.00 790,00 799.00 802,00
45 40 790,00 785.00 786.00 795.00 795,00
5 60 778.00 774.00 776,00 787.00 782,00
45 80 752,00 749,00 765,00 773,00 764,00
45 100 725,00 733,00 752,00 753,00 744.00
45 120 721,00 722,00 734.00 730.00 728.00
45 140 702,00 701.00 707.00 704,00 706,00
35 0 816.00 786,00 785,00 §04.00 715.00
35 20 805,00 797.00 795.00 804,00 801,00
35 40 784,00 777.00 778.00 789.00 783.00
35 &0 764.00 761.00 769.00 780.00 770,00
35 80 737.00 737.00 754.00 756,00 744,00
35 100 713.00 723,00 736,00 728.00 720,00
35 120 692,00 696400 703.00 698.00 699.00
25 0 820.00 806.00 = 796.00 814.00 809.00
25 20 801.00 797.00 794.00 803.00 796,00
25 40 770,00 769,00 773,00 780,00 771,00
25 60 746,00 747,00 758.00 761.00 750,00
25 80 725.00 727.00 743,00 736.00 725.00
25 100 691,00 692,00 731,00 693,00 690,00
15 0 810,00 804,00 800,00 813.00 804.00
15 20 771.00 777400 782.00 783.00 774,00
15 40 745 .00 752,00 760,00 763.00 754,00
15 60 719.00 727,00 741.00 735.00 726,00
15 80 678,00 690,00 711,00 702,00 694,00
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3K KKK KK K KX
file reacuested 23.c
1233333228
comb. Fress. — Fr (mm water sasde) 26.00 -
cross flow temrs - tr (degree celsius) 372,00
comb. air flow rate - mcr (mm water 4diff.) 30.00
cool air flow rate - mkr (mm water diff.) 150.00
natural dgas flow rate - mgr (mm water diff.) 14.00
natural dgas total rress., - ¢sdr (Frsi dg3sge) 0.00
sir total erress, - rsar (mm water dade) 0.00 N o
Jet temr, - tJr (desree celsius) 28,00
single Jet flow rate — msdr (se.cofem.) 1.30
wall temr., - t5 (desree celsius) 204,00 .
wzll temer, - té6 (dedree celsius) 240,00
wall temr. - t7 (degree celsius) 249.00
wall temr, - t8 (degree celsius) 297.00
wall temr, - t9 (degree celsius) 225.00
wall temr., - t10 (dedree celsius) 226.00
me = 0.0164317 ke/sec
mk. = 0,1151260 kd/sec
mg = 0.001122 k¥/sec
m = 0.132680 kg/sec
¢ = 98333.1 pascsal
t = 445 dedree kelvin
td = 301 dedree kelvin
tS = 477 dedree kelvin
t6 = 513 desgree kelvin
t7 = 522 dedree hkelvin
tB = 970 desree kelvin
1? <« 498 dedree hkelvin
110= 499 dedree kelvin
ro = 0,5313 ksg/cubic meter
roj= 1.1385 kd/cubic meter
v = 9,24 meter/sec
med= 0.0006799 bkdg/sec
vd = 15,03 meter/sec
dr = 2,14 density ratio
J = 5.7 wmomentum ratic
fr = 12145 froude number
sr = 0.00 sracing ratio
Ft radius angle tit t12 t13 t14
1 @5 ¢} 615.00 609,00 590,00 600.00
2 5 20 614.00 613,00 602.00 608400
3 95 40 600.00 606.00 602,00 612.00
4 5 &0 624,00 624.00 620,00 25,00
S 95 80 630,00 623,00 610.00 621,00
é 95 100 630,00 623.00 609.00 621,00
7 25 120 627.00 616,00 607,00 616,00
8 g5 140 629,00 620.00 609,00 616,00
9 25 160 626,00 617,00 &07.00 613.00
10 Lo 180 625,00 616.00 609.00 617.00
11 835 0 606.00 615,00 409,00 620.00
1z 5 20 403,00 611,00 605.00 619.00

13 85 40 627,00 626.00 622,00 630.00

t1%

603.00
608,00
613.00
622,00
621,00
629.00
623.00
627.00
623,00
626,00
4618.00
623,00
629,00
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85 60 631.00 624,00 610,00 623,00 626.00
85 80 632,00 613.00 603,00 618,00 629,00
85 100 626 .00 609,00 602,00 610,00 626,00
85 120 T 628.00 614,00 408,00 613,00 7 627,00
85 140 623.00 614,00 610,00 614,00 626.00
85 160 626,00 617.00 610,00 614,00 623.00
85 180 622,00 612,00 T 607.00 610.00 7 419,00 Tdge
75 0 633,00 631.00 618.00 625.00 623,00 23.¢
75 .20 637,00 637.00 628,00 634.00 631.00
75 40 644,00 639,00 622,00 641,00 641.00
75 60 639,00 613,00 594,00 618.00 630,00
75 80 618.00 597.00 593.00 608.00 627,00
75 100 625,00 609.00 506,00 " 4609.00 628,00
75 120 626,00 613.00 608.00° 609.00 623,00
75 140 622,00 615.00 611.00 612,00 623.00
75 160 618.00 612,00 812,00 7T 615.00° T 621,00
75 180 614,00 609,00 608,00 614,00 620,00
65 0 643,00 643,00 630.00 635.00 633,00
65 20 641,00 642,00 636.00 639,00 636.00
65 40 63%.00 620,00 586,00 631,00 639,00
65 60 640.00 599.00 588,00 614,00 639.00
65 80 626,00 600,00 598.00 606,00 629,00
65 100 627,00 613,00 612,00 614.00 627,00
65 120 619,00 612.00 612,00 614,00 623,00
65 140 617,00 612,00 612,00 615.00 622,00
65 160 615,00 60%9.00 610.00 613,00 619,00
65 180 613.00 609,00 608,00 613,00 616,00
55 0 642,00 642,00 636,00 641,00 639,00
55 20 646,00 646.00 639,00 646,00 644,00
55 40 641.00 593.00 556,00 624,00 639.00
55 60 630.00 593.00 591,00 607.00 633,00
55 80 627,00 606.00 605,00 612,00 630.00
55 100 620.00 612,00 613,00 617.00 626,00
55 120 619,00 613.00 614,00 619.00 621,00
55 140 615,00 610,00 612,00 614,00 616,00
55 160 610.00 606.00 607.00 610.00 612,00
55 180 609.00 600,00 601,00 606.00 609,00
45 0 638.00 645,00 641,00 647,00 646,00
45 20 636,00 637,00 626,00 647.00 649 .00
45 40 625,00 572.00 563.00 619.00 639.00
45 60 614.00 592,00 594,00 619,00 635,00
45 80 608,00 605.00 611.00 625,00 630.00
45 100 598.00 604,00 614,00 618.00 620,00
45 120 593.00 602,00 609,00 612,00 611,00
45 140 587.00 594,00 601,00 603.00 603,00
35 0 653.00 656.00 655.00 656,00 654,00
35 20 646.00 633,00 597.00 645,00 647.00
35 40 642,00 588,00 574,00 632,00 641.00
35 60 630.00 609.00 607.00 626,00 636,00
35 80 623,00 616,00 619,00 624,00 623.00
35 100 616,00 612,00 615.00 617.00 617,00
35 120 603.00 599,00 604,00 607.00 608,00
25 0 653,00 655.00 655,00 656.00 656,00
25 20 651.00 634.00 572,00 646.00 647,00
25 40 638,00 609,00 602,00 640,00 642,00
25 60 628,00 616,00 617,00 631.00 633,00
25 80 615,00 615,00 620,00 625,00 625,00
25 100 609.00 602,00 605,00 606,00 607.00
15 0 651,00 654,00 653,00 652,00 651.00
15 20 637.00 622,00 505.00 636.00 642,00
15 40 633,00 624,00 619,00 635.00 634,00
15 60 620,00 616.00 621,00 627,00 624,00
15 80 605,00 601.00 610.00 613,00 613.00



EXXEXEAAXRK
file reauested 24.c¢
AXAKERKKKXK
comb. Fress. -~ £r (mm water gase) 23.00
cross flow tesr. - tr (degree celsius) 368,00
comb. air flow rate - mer (am water diff.) 30.00
cool air flow rate - mkr (mm wairer ciff.) 142.00
natural das flow rate - msEr (mm water diff.) 14.00
natural dgas total Fress. - pssr (rsi dadge) 0.00
sir total Frress. ~ rsar (mm water dade) 0.00
Jet temr, - tir (desree celsius) 26.00
sindle Jet flow rate — msdr (s.c.fem.) 1.48
wall temr, - t5 (dedree celsius) 200.00
wall temr, - t6 (dedgree celsius) 227,00
wall temr. - t7 (dedree celsius) 235.00
wsll temr., - t8 (dedree celsius) 288.00
wall temr. - t9 (dedree celsius) 213.00
wall temr. - t10 (dedree celsius) 216.00
me = 0.0164317 lLd/sec
mk. = 0.,1120139 ke/sec
me = 0.001122 hdg/sec
m = 0.129568 kd/sec
= 98325.6 rascsal
t = 641 desree kelvin
1d = 29% dedgree kelvin
tS = 473 dedree kelvin
té = 500 dedree kelvin
t7 = 508 desgree kelvin
t6 = U61 dedgree kelvin
t9 <~ 486 desree kelvin
t10= 489 dedree kelvin
ro = 0,5345 ks/cubic meter
roJ= 1.1458 kdg/cubic meter
v = B,?7 meter/sec
med= 0.0007740 hkd/sec
vd = 17,00 meter/sec
dr = 2,14 density ratio
d = 7.7 momentum ratio
fr = 15536 froude number
sr = 0.00 spacing ratio
Ft radius andgle t11 t12 t13
1 9% [ 582.00 587,00 581,00
2 93 20 591.00 599.00 596,00
3 5 40 996.00 602.00 597.00
4 95 60 595,00 602,00 4600.00
] 95 80 606,00 604,00 596,00
é 95 100 592.00 598.00 $91.00
7 95 120 593.00 596,00 395.00
8 95 140 S586.00 593.00 596,00
g 95 160 587.00 394.00 596400
10 85 180 2985.00 594,00 5997.00
11 8% 0 595,00 603.00 601,00
12 BS 20 606,00 613,00 612,00

13 8% 40 608.00 617,00 612,00

ti4

597.00
611.00
608.00
618,00
614,00
603,00
605,00
605.00
603.00
607400
615.00

25.00
625,00

t15

597.00
618.00
612,00
622,00
624,00
616,00
619,00
619.00
612,00
618,00
618.00
626400
428,00
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100
120
140
160
180

20
40

80
100

140

100

1608.00

607.00
605,00
597.00
$91.00
589.00
586.00
607.00
614,00
618,00
612.00
605.00
602.00
598.00
594.00
591.00
5$79.00
619.00
619.00
621,00
618.00
603.00
603,00
596,00
592.00
586.00
581,00
629,00
629.00
623,00
615.00
607.00
5997.00
595.00
587.00
S588.00
579.00
640.00
630,00
625,00
615.00
608.00
S98.00
397,00
590.00
639,00
637.00
625.00
616.00
606.00
594,00
589.00
648,00
634,00
629.00
617,00
606.00
592.00
642,00
630.00
622.00
610,00
591,00

_ 188

598.00
593.00
996400
595.00
594.00
§95.00
$95.00
614.00
621.00
614,00
587.00
588.00
S597.00
599.00
600,00
601,00
591.00
629.00
627.00
598.00
582.00
592.00
604,00
601.00
603,00
600.00
594.00
638.00
637.00
570.00
588.00
602,00
602,00
605,00
599,00
600.00
589.00
647,00
634,00
574.00
605,00
60%.00
607.00
609,00
599.00
650.00
629,00
592,00
612,00
611,00
605,00
596,00
&57.00
617,00
607,00
615,00
612.00
599.00
652,00
620,00
612,00
613,00
601,00

590.00
597.00
597.00
600.00
600,00
600.00
609.00
623.00
592.00
877.00
591.00

600,00

605.00
608.00
612,00
602.00
629,00
629,00
563,00
582,00
599.00
610.00
609.00
614.00
609,00
604,00
634.00
633,00
557.00
597.00
610.00
613.00
616,00
609.00
608,00
599.00
642.00
624.00
569.00
612,00
618.00
617.00
617.00
608.00
6350.00
600.00
589.00
618.00
622,00
615.00
607.00
6358.00
566400
592,00
624,00
623,00
611,00
657.00
520.00
602,00
626,00
616.00

590.00

617.00
607.00
603,00
604.00
60:.00
610,00
408,00
623,00
635.00
631.00
606.00
599,00
601.00
608,00
614.00
617.00
61¢.00
635,00
635,00
623,00
610.00
603,00
615.00
612,00
615,00
61:.00
613,00
643,00
646,00
624,00
612,00
619,00
617,00
620,00
614,00
612,00
607,00
645,00
648,00
627.00
629.00
628,00
623,00
619,00
611.00
656,00
649,00
635.00
633,00
629,00
615,00
609,00
661.00
645,00
637.00
637,00
625,00
612,00
661.00
640,00
636,00
633,00
617,00

626,00

626.00
622.00
621.00
$18.00
621.00
616,00
627.00
635.00
635.00
629.00
628.00
620,00
623.00
623,00

© 626,00

618.00
640,00
640.00
635,00
638.00
627.00
626.00
623.00
623,00
622,00
619,00
643.00
647,00
644,00
637,00
634,00
625,00
625,00
618.00
614,00
612,00
648,00
652.00
644,00
640,00
633.00
625.00
619.00
611.00
656,00
651.00
647.00
63%.00
630,00
620,00
612,00
658.00
655,00
644,00
638,00
624.00
611.00
658.00
648.00
640,00
631.00
615.00

rdg,
24,0
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ERKRKRKKKKX
file recuested 253.c
j33223¢23 ¢4
comb. Fress, - Fr (mm water dade) 23.00
cross flow temr, - tr (dedree celsius) 370,00
comb. @ir flow rate - mer (mm water diff.) 30,00
cool 2ir flow rate - mkr (mm water diff.) 142,00
rnatural sgass flow rate -~ mer (mm water diff.) 14,00
natural das total rress. - Fsgr (rsi gage) 0.00
zir total eress. — rsar (mm water dade) 0.00
Jet temr., - tdr (dedgree celsius) 28.00
sinsle Jet flow rate - msJr (s.c.fom.) 1.66
wall temp, - t5 (dedree celsius) 200.00
wall temr., - té6 (desree celsius) 235.00
wall temr., - t7 (dedree celsius) 241.00
wall tems, - t8 (desree celsius) 296.00
wall temr., - t9 (dedree celsius) 222.00
wsll temr, — t10 (dedree celsius) 220.00
me = 0,0164317 kg/sec
mk. = 0,112013% kd/sec
med = 0.001122 ks/sec
m = 0.,129568 kd/sec
g = 98325.6 rascsal
t = 643 desree kelvin
tJ = 301 dedree kelvin
tS = 473 dedree kelvin
té = 508 degree kelvin
t7 = 514 desgree kelvin
18 = 569 desree kelvin
t? = 495 desdsree kelvin
t10= 493 desdree kelvin
ro = 0,5328 ksg/cubic meter
rod= 1.1382 ks€/cubic meter
v = 9.00 meter/sec
msJ= 0.0008682 kg/sec
vd = 19,20 meter/sec
dr = 2,14 densite ratio
J = 9.7 momentum ratio
fr = 19868 froude number
gsr = 0,00 sracinsg ratio
Ft radius andle til ti12 t13
1 95 0 $920.00 598.00 591,00
2 93 20 592.00 598.00 598,00
3 95 40 594,00 602.00 996,00
4 95 60 402.00 600,00 591.00
5 25 80 599.00 595.00 588.00
é 95 100 992.00 591,00 590,00
7 99 120 S596+00 596.00 596.00
8 95 140 S88.00 594,00 596.00
9 ¢S 160 592.00 597.00 600,00
i0 99 180 587.00 593.00 $597.00
i1 85 0 599.00 607,00 600,00
12 85 20 602,00 609,00 610,00
13 85 40 607.00 611.00 599,00

t14

608,00
610.00
608400
615.00
608.00
598.00
602.00
601,00
608,00
607.00
613.00
624.00

620,00

t15

613.00
616,00
610,00
622,00
622.00
616,00
613.00
609.00
613400
615.00
619.00
626.00
623.00

’ ~
A
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60 609.00 589.00 579.00 610.00 628.00
80 605,00 $586.00 586.00 599.00 623.00
100 3992.00 S92.00 598400 598.00 618.00
120 $595.00 595.00 602.00  606.00 620.00
140 595.00 596,00 603.00 607.00 617.00
160 585.00 591.00 601.00 608.00 616.00
180 588,00 596460 601.00 611.00 '617.00!d
0 610,00 619.00 613.00 627.00 630.0025g;
20 617.00 627.00 625.00 635.00 637.00 °°°
40 625.00 606,00 573.00 630,00 638.00
60 612,00 581,00 579.00 604,00 632.00°
80 606.00 588.00 596.00 599.00 629.00
100 603,00 597.00 606.00 = 605,00 623,00
120 602,00 604,00 610,00 612.00 624,00
140 $592.00 599.00 608.00 609.00 620,00
160 585.00 595.00 60%9.00 613,00 T 422,00
180 584.00 595.00 604,00 610.00 618.00
0 620,00 627.00 626,00 637.00 6346.00
20 623.00 630,00 628.00 641,00 643.00
40 627.00 586.00 548,00 626.00 643.00
60 613,00 583,00 58%9.00 604,00 636.00
80 606,00 596.00 606.00 605,00 627.00
100 601.00 603.00 612.00 615.00 630.00
120 598,00 603,00 616.00 620,00 629,00
140 591.00 601.00 611.00 614,00 621.00
160 589.00 600.00 611,00 616.00 622,00
180 584.00 599.00 &C8.00 ©13.00 620.00
0 627.00 637.00 638.00 646.00 646.00
20 362,00 3359400 616.00 643.00 646.00
40 627.00 568.00 559.00 622,00 644,00
60 614.00 593,00 601,00 614,00 638.00
80 612,00 607.00 616.00 621,00 634,00
100 602,00 607.00 618.00 623.00 631,00
120 594.00 605.00 617.00 621,00 625.00
140 599.00 606,00 615.00 619,00 622,00
160 597.00 603,00 611.00 614,00 616.00
180 386,00 595.00 604,00 610,00 615,00
0 630,00 638,00 639,00 645,00 653,00
20 637,00 630,00 606.00 645.00 650.00
40 627,00 580.00 $78.00 630,00 648.00
60 620.00 606,00 612.00 628.00 641.00
80 607.00 610,00 620,00  627.00 633,00
100 599.00 608.00 620,00 625.00 625.00
120 5%96.00 609,00 617,00 618,00 617,00
140 589.00 598.00 608.00 611.00 612,00
0 641.00 651,00 655.00 659.00 658,00
20 635.00 618.00 576.00 642.00 655.00
40 631.00 602,00 591,00 637.00 647,00
60 618.00 614400 620.00 636,00 641.00
80 606.00 611.00 623,00 631,00 633,00
100 596,00 607.00 618,00 622,00 622,00
120 59%9.00 602,00 610.00 614.00 615,00
0 644,00 654.00 655.00 639,00 660,00
20 357.00 339.00 546,00 641,00 652,00
40 629,00 623,00 620.00 645.00 644,00
&0 616.00 618.00 628,00 638,00 ©37.00
80 601,00 610,00 623,00 625.00 624,00
1006 o89.00 897.00 609.00 608,00 608.00
0 639.00 651.00 653.00 65%.00 658.00
20 634.00 622,00 S534.00 641,00 646.00
40 623.00 612.00 604,00 635.00 638,00
60 609.00 613,00 625,00 631.00 628,00

80 890,00 52E8.00 611,00 611,00 609,00



R
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133333383313
file reauested 26.cC
KAKEEXXXRKRK o
comb. Fress. - Fr (mm water dade) T 16,00
cross flow temr, - tr (dedree celsius) 545.00
comb, 2ir flow rate - mcr (sm water diff.,) 30.00
cool zir flow rate - wkr (mm water diff.) 65.00
natural gas flow rate - mgr (mam uwater diff.) 15,00
natural sas total Fress. - psgr (rsi gade) 0,00
air totzl Fress. - psar (am water sase) 0.00
Jet temr., - tdr (dedree celsius) 24.00
single Jet flow rate - msdr (s.cefom.) 1.04
wall temr. - t5 (dedree celsius) 272.00
wall temr. - té (desgsree celsius) 296.00
wall temr, - t7 (dedree celsius) 298.00
wall temr. - t8 (dedree celsius) 337.00
wall temr. - t9 (degree celsius) 271.00
wall temr. - t10 (desree celsius) 279.00
me = 0,0164317 kd/sec
mk = 0.0757832 kd/sec
mg = 0,001162 ka/sec
m = 0.,093379 kd/sec
v = 98257 rascal
t = 818 dedree kelvin
tJd = 297 degree hkelvin
t9 = 940 desree kelvin
t6 = 569 degree kelvin
t7 = 571 dedgree kelvin
t8 = 630 degree kelvin
19 = 544 dedree kelvin
t10= 552 dedree kelvin
ro = 0.4185 kg/cubic meter
rod= 1.1527 bk&g/cubic meter
v = B.256 meter/sec
msJ= 0.000543% ke/sec
vd = 11.88 meter/sec
dr = 2,75 density ratio
J = 5.7 momentum ratic
fr = 6349 froude number
sr = 0.00 sracing ratio
(34 radius andle t11 ti2 t13
1 95 0 783.00 771.00 743.00
2 95 20 796,00 787.00 762,00
3 9% 40 800.00 798.00 777.00
4 95 60 800,00 803.00 784.00
3 95 80 806.00 792.00 764,00
& 5 100 811.00 782.00 751,00
7 95 120 804,00 772.00 748.00
8 g5 140 80%9.00 775.00 746.00
g 25 160 806.00 776,00 751.00
10 95 180 795,00 766.00 745.00
11 85 0 796.00 795.00 776,00
12 85 20 805.00 804,00 786.00
13 85 40 812,00 808.00 791.00

ti4

749.00
769.00
792.00
796400
793.00
778.00
768.00
763.00
767400
764.00
787.00
794.00

804,00

t15

746.00
768,00
786.00
790.00
800.00
805.00
799.00
794,00
795.00
787400
777.00
787,00

795.00
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60" T 812.00 785.00 TE2007 T TT796.00 809.00
80 803.00 758,00 735,00 768,00 795.00
100 804.00 757.00 738.00 756.00 801,00
120 799.00 761.00 744,00 757,00 795,00
140 793.00 765,00 749.00 766.00 796.00
160 777.00 757.00 742,00 760.00 786.00
180 780,00 761,00 "742,00 T 764.00 785,00 Trdg.
0 807.00 803.00 788,00 801,00 794,00 26ec
20 810.00 813.00 801.00  808.00 803.00
40 815.00 804.00 76%.00 612.00 807.00
60 803,00 744,00 719.00 764.00 702,00
80 798.00 738.00 734,00 755.00 802,00
100 792.00 753.00 750.00 755.00 794.00
120 790,00 759.00 748,00 760,00 788,00
140 773,00 752.00 744,00 761.00 782.00
160 768,00 751.00 746,00 ~ 768.00 783,00
180 759.00 743,00 738.00 763,00 779.00
0 818.00 819.00 805,00 814,00 814.00
20 821.00 822.00 811,00 818.00 808.00
40 817.00 764,00 703.00 796.00 807.00
&0 805.00 726400 718.00 753,00 803.00
80 792.00 744,00 746.00 755.00 795.00
100 785.00 754,00 750.00 765.00 788,00
120 774,00 750.00 748.00 769.00 780.00
140 758.00 745,00 751.00 771.00 774,00
160 746,00 734,00 741.00 757.00 764.00
180 744,00 729.00 734.00 754.00 763,00
0 821.00 823.00 813.00 823,00 815,00
20 821.00 818,00 801.00 816.00 809.00
40 812.00 727.00 690.00 783,00 806,00
60 793.00 722.00 728,00 758.00 795.00
80 780,00 745,060 747,00 767,00 784,00
100 764,00 744,00 748.00 769.00 773,00
120 738.00 735.00 747.00 760.00 757.00
140 740,00 728.00 733,00 741.00 739,00
160 730.00 717.00 724,00 728.00 730.00
180 724.00 706,00 706,00 717.00 722,00
0 813,00 819,00 815,00 821.00 811,00
20 813.00 810.00 784.00  B15.00 812,00
40 803.00 706.00 696,00 787.00 804,00
60 789.00 740,00 740,00 777.00 789,00
80 769.00 746,00 751.00 772,00 773.00
100 749,00 735,00 744,00 754,00 751,00
120 737.00 726,00 734.00 735.00 730.00
140 720.00 703.00 704,00 708.00 710,00
0 B17.00 825.00 821.00 B24.,00 817.00
20 805.00 792.00 741.00 807.00 802.00
40 796,00 722,00 701.00 785.00 792,00
60 778.00 751.00 747.00 774.00 769.00
80 755.00 742.00 753.00 762,00 752,00
100 736,00 727.00 738.00 735.00 726,00
120 717.00 699.00 708.00 705,00 705.00
0 B805.00 812.00 814.00 813.00 807.00
20 797.00 788.00 = 6B6.,00 800.00 794,00
40 779.00 747.00 725.00 777400 773,00
60 761.00 746,00 753,00 767.00 753,00
80 737.00 730.00 740,00 736.00 726400
100 714,00 698,00 705.00 658,00 693,00
0 791,00 802.00 804,00 803.00 794,00
20 769,00 761.00 618.00 770.00 768,00
40 759.00 745,00 720,00 762.00 758,00
60 745.00 736.00 744,00 746,00 735,00

80 695,00 690,00 713.00 708.00 701,006

-
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EROKOK K KKK KK
file reauested 27.c
XRKK KKK KK
comb, Fress. — Fr (mm water gase) 16.00
cross flow temr. - tr (desree celsius) 540.00
comb. air flow rate - mer (mm water diff.) 30,00
cool zir flow rate - mkr (mm water diff.) 63,00
natural gas flow rate - mdgr (mm water diff.) 14.00
natural gas total rress. - Fsgr (Fsi gage) 0,00
air total rress, - rsar (mm water gase) 0.00
jet temr. - tdr (desree celsius) 23.00
cingdle Jet flow rate — msdr {(s.c.foms) 1.21
well temr. - t5 (desree celsius) 261.00
wall temr, — té6 (degree celsius) 290,00
w2ll temr. - t7 (desree celsius) 2¢1.00
wall teme. - t8 (degree celsius) 356.00
wall temr, ~ t%9 (desree celsius) 264,00
wall temrs - t10 (desree celsius) 274,00
me = 0.,0164317 ka/sec
mh = 0.0757832 kd/sec
mg = 0.001122 kd/sec
m = 0.,093339 kdg/sec
F = 98257 rascal
{ = 813 desree kelvin
tJ = 296 dedree kelvin
t5 = 534 degree kelvin
t6 = 563 degree hkelvin
t7 = 564 dedgree kelvin
18 = 629 dedgree kelvin
19 = 537 desree kelvin
t10= 547 desree kelvin
ro = 0.4211 ks/cubic meter
roJ= 1.1566 kg/cubic meter
v = 8,20 meter/sec
ms.d= 0.0006302 ka/sec
vd = 13.71 meter/sec
gr = 2.75% density ratio
J = 7.7 momentum ratio
fr = 8480 froude number
sr = 0,00 sracing ratio
Ft radius andgle ti1 t12 113
1 25 0 777.00 766,00 737.00
2 @5 20 783.060 777 .00 757.00
3 ] 40 793.00 78%.00 772.00
4 95 60 796,00 780.00 74%.00
S 235 80 796.00 761,00 731.00
b 95 100 794.00 752.00 732,00
7 25 120 793.00 754.00 731.00
8 5 140 785.00 752.00 735.00
g 99 160 787 .00 793.00 736.00
10 95 180 786 .00 753.00 734,00
11 85 0 794.00 793.00 772,00
12 85 20 800.00 801.00 784.00
13 85 40 800.00 790.00 757 .00

t14

749,00
769.00
785.00
783.00
764.00
74% .00
747 .00
751.00
756400
753.00
78,00
7%1.00
74,00

t15

746,00
768400
784.00
785.00
792.00
781.0v
777.00
773.00
771,00
769,00
774.00
783.00
781.00



60

80
100
120
140
1460
i80

20
40
60
80
100
120
140
160
180

20
40
60

100
120
149
160
180

hel

e

40
80

100
120

180

803.00
788.00
788.00
785.00
784,00
780.00
772.00
7992.00
807.00
802.00
797.00
782.00
784,00
781.00
76%.00
761.00
753.00
812,00
810.00
802.00
793.00
782.0¢
77%9.00
768.00
753.00
739.00
742.00
819.00
810.00
802,00
791.00
784.00
770,00
74%9.00
739.00
723.00
722,00
818.00
811.00
797.00
784.00
768.00
742.00
728.00
717.00
820.00
799.00
790.00
778.00
732.00
729.00
70%9.00
805.00
796.00
779.00
732.00
735,00
711.00
792.00
770.00
7535400
736.00
697.00

750.00
729.00
738.00
744,00
758.00
751.00
750.00
802.00
807.00
762.00
721,00
724,00
747 .00
754.00
751.00
743,00
734.00
812.00
80&. .0
T7E7 .ol
712.00
7380
752.4¢
749,00
737 .30
725,00
728,00
823.00
803.00
705.00
729.00
758.00
7591 .00
734.00
726.00
710,00
704.00
823,00
800.00
710.00
751.00
749.00
731.00
720.00
699,00
826,100
772.00
742.00
757,00
736.0G0
721.00
693.00
819.00
778.00
756,00
741,00
728.00
693.00
805,00
767.00
743,00
728,00
690.00

. 194
717.00
721.00
732.00
738.00
741.00
737.00
731.00
789.00
798.00
690.00
710.00
733.00
746.00
745.00
744.00
740.00
731.00
798.00
795.00
670.00
721.00
744,60
749.00
746,00
740.00
734.00
730.00
818.00
774.00
692.00
742.00
754,00
753.00
744,00
732,00
713.00
703,00
813.00
750.00
711,00
747.00
752.00
742.00
727.00
704.00
821,00
695,00
723.00
732,00
747.00
730,00
700.00
819.00
578,00
722,00
749.00
737,00
700.00
807.00
270,00
724,00
740.00
70%.00

1764.00 77

743,00
738,00
741.00
754,00
754.00
754.00
798.00
806.00

785,00

748.00
737.00
745.00
757,00
763,00
758.00
755.00
806.00
8U6,00
774,00
738,00
747.00
762,00
763.00
75%9.00
752400
747.00
817.00
B02.00
764.00
757,00
770,00
771.00
756.00
739.00
721.00
714,00
819.00
810.00
775.00
774,00
769,00
752,00
728,00
706.00
825.00
790.00
784,00
777400
755,00
725.00
701,00
822,00
791.00
775.00
758,00
734,00
691,00
801.00
774,00
754,00
739.00
703.00

795,00
790.00
785.00
774.00
774,00
772.00
769.00
790.00
797.00
799.00
802.00
787.00
782,00
781.00
783.00
773.00
773400
797.00
798.00
797.00
793.00
784.00
780.00
776400
767,00
760,00
750.00
807,00
798,00
801.00
795.00
787.00
772,00
753.00
739.00
726.00
721,00
814,00
808B.00

791.00

783.00
767.00
745.00

721,00
708.00
814.00
796.00
788,00
773.00
744400
720,00

706,00

811,00
78%9.00

769,00

748.00

723.00

686,00

791.00

768.00

744,00

727.00

696,00

rdg,
27.0
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j$ 333333333
file reauested 28.c
13233323333

comb, Fress. — PT (mm water dade) 16.00

cross flow temr, - tr (desree celsius) 945.00

comb., air flow rate - mcr (mm water diff.) 30.00

cool zir flow rate - mkr (mm water diff.) 64,00

natural dgas flow rate -~ mgr (mm water diff.) 14.00

nmatural gas total fress. - rssr (rsi d€ase) 0.00

air totsl rress. - rsar (mm water dage) 0.00

Jjet tLemr. - tdr (dedree celsius) 24.00

sindgle .Jet flow rate — msJdr (s.c.fems) 1.35

wall temr. - t5 (dedree celsius) 253,00

wall tems. - té6 (desgree celsius) 276.00

wzll temr, - t7 (dedree celsius) 276.00

wzll temr. - t8 (desgree celsius) 340,00

wall temr, - t9 (dedree celsius) 248,00

wall temr., - t10 (desgree celsius) 265.00

mc = 0,0164317 ksg/sec

mk. = 0.,0752000 kg/sec

mg = 0,001122 k&/sec

m = 0.092754 ks/sec

¢ = 98257 pascsl

t = 818 degsree kelvin

tJ = 277 desgree kelvin

tS = 526 desree kelvin

té6 = 549 dedree kelvin

L7 = 549 dedree kelvin

t8 = 613 desgree kelvin

19 = 021 dedree kelvin

110= 538 dedgree kelvin

ro = 0,4185 kdg/cubic meter

rod= 1.1527 kdg/cubic meter

v = B.20 meter/sec

med= 0,0007061 ksg/sec

v = 19,42 meter/sec

dr = 2,79 densitw ratio

J = 9.7 momentum ratio

fr = 10699 froude number

sr = 0,00 sracing ratio
38 radius andle t11 ti2 t13
1 9% 0 786.00 775.00 736.00
z 29 20 787.00 777 .00 757,00
3 95 40 803.00 798.00 771.00
4 t2+ 60 802.00 768,00 732,00
95 L4 80 794,00 743,00 721.00
-3 95 1060 797.00 746.00 733.00
7 @5 120 790.00 749,00 741.00
g g5 140 789 .00 751.00 743,00
g 95 160 768,00 754,00 742,00
10 @5 180 782,00 754.00 73%9.00
11 85 0 804.00 800.00 778.00
12 85 20 807.00 806,00 789 .00
i3 85 40 807.00 793.00 740.00

ti4

752,00
766.00
790,00
777.00
749 .00
745.00
751.00
759.00
761.00
758,00
790,00
799.00

791.00

t15

750.00
766.00
785,00
782.00
785.00
786,00
773400
767,00
771.0¢
768,00
782,00
794,00
797.00
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808,00

793,00
797,00
791.00
790.00
787.00
779.00
817.00
811.00
S546.00
803.00
792.00
793.00
790.00
785.00
768,00
764.00
825.00
818.00
815.00
799.00
792.00
785.00
779.00
757.00
749.00
741.00
823.00
817.00
813.00
801,00
790.00
777.00
755,00
740.00
731.00
726.00
823.00
817.00
810.00
798.00
776.00
753,00
737,00
723.00
823.00
810.00
798.00
781.00
756400
734,00
715.00
809.00
796.00
782.00
754.00
738,00
711.00
800.00
775400
751.00
733.0G0
679,00

- 196

736,00

726.00
744,00
748.00
757.00
757.00
754.00
815.00
810.00
751.00
717.00
733.00
755.00
763.00
758.00
748.00
745,00
825.00
811.00
715.00
723.00
7535.00
759.00
756.00
743.00
732.00
728.00
827.00
798.00
709.00
756,00
767.00
757,00
740.00
730.00
715.00
706,00
825.00
790.00
736.00
774.00
757.00
740,00
726.00
704.00
8335.00
778.00
770.00
765,00
742.00
724,00
697,00
822,00
773.00
776.00
743.00
729,00
690,00
813.00
768.00
744,00
726,00
680.006

712,00
728,00
744,00
748.00
745.00
745.00
734,00
800.00
795.00
666,00
726,00
750.00
755.00
7533.00
750.00
745.00
737.00
811.00
790,00
675,00
745,00
757.00
755.00
754,00
748.00
741,00
730.00
812.00
748.00
711.00
761.00
764,00
757.00C
747.00
735.00
720,00
703.00
820.00
713.00
735.00
765,00
758,00
750,00
735400
705,00
832,00
673.00
749.00
758.00
750.00
735.00
700.00
818.00
617.00
761,00
753,00
740,00
698.00
812.00
638,00
745,00
732,00
707,00

754,00
737.00
742,00
751,00
759.00
766,00
755,00
£504.00
802,00

780,00

739.00
742.00
758.00
768.00
769.00
763.00
762,00

817.00

§10.00
769,00
744,00
739.00
772,00
775,00
764.00
755.00
747.00
819,00
811.00
768.00
772,00
782.00
780.00
758.00
743,00
727.00
714,00
825.00
807.00
787.00
790.00
77%2.00
737,00
734,00
706.00
836.00
796.00
78%.00
778.00
758,00
736,00
698.00
820.00
790.00
781,00
760,00
737,00
6%0.00
B0%.00
781.00
760.00
737.00
678.00

802,00
794,00
780.00
775.00
776,00
778.00

767400

796.00
793.00
789.00
800.00
795.00
787.00
790.00
786,00
780.00
778.00
807.00
" 805.00
803.00
801,00
792.00
791.00
786.00
772.00
764,00
795.00
812.00
816,00
804,00
798,00
788,00
777.00
755.00
742,00
730,00
722,00
8i6.00
§12.,00
806,00
791.00
773.00
748,00
729,00
710,00
828.00
801.00
786,00
770,00
750.00
727,00
699.00
816,00
788.00
771,00
750,00
729,00
666,00
797,00
775.00
751,00
729,00
652,00

rdg,
28.¢c
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XRXKKEKKKX
file reauested 101.c
1332333328
comb,., Fress. - gr (mm water sgage) 25.00 ~ T C
cross flow temr. - tr (degree celsius) 374.00
comb. zir flow rate - mer (mm water diff.) 30.00
cool 3ir flow rate - mkr (wm water diff.) 155,00
natural gas flow rate - msr (mm water diff.) 15,00
natural gas total rress. — psdr (rsi dage) 0,00
air total rress. - rsar (mm water gase) 0,00
Jet temr., - tJdr (dedree celsius) 29.00
single Jet flow rate — msdr (s.c.fem.) 1.32
wall temr, - t5 (desree celsius) 1926.00
wall temr, - té6 (desgree celsius) 219.00
wall temr. - t7 (desree celsius) 211,00
wall temr. - tB (dedree celsius) 298,00
wall temr. — t9 (dedree celsius) 220.00
wall temr. ~ t10 (dedree celsius) 220.00
me = 0.0164317 kd/sec
mk. = 0.1170290 ks/sec
mg = 0,001162 kd/sec
s = 0,134623 ks/sec
= 98345.3 rascal
t = 647 dedree kelvin
td = 302 degree kelvin )
+S = 469 dedree kelvin
té = 492 desgree kelvin
t7 = 484 dedree kelvin
t8 = 571 desree helvin
19 = 493 degree kelvin
t10= 493 desgree kelvin
ro = 0,5296 kdg/cubic meter
roJ= 1.,1347 kg/cubic meter
v = 9,40 meter/sec
meJ= 0.0006904 ke/sec
vd = 15.31 meter/sec
dr = 2,14 densituy ratio
Jd = 5.7 momentum ratio
fr = 12610 froude number
sr = 3,07 sracing ratio
rt radius andle t11 t12 t13 ti4 £15
1 9% 0 $590.00 601,00 601,00 611,00 613,00
2 25 20 $95.00 605.00 608.00 618,00 621,00
3 25 40 594.00 605,00 609.00 619.00 619.00
4 °5 &0 600.00 610.00 612,00 620,00 621,00
b} 95 80 594.00 606,00 611,00 621.00 624,00
é 95 100 586.00 601,00 608,00 619.00 620,00
7 95 120 581.00 596.00 604,00 613,00 621,00
8 95 140 577.00 591.00 598,00 611.00 618,00
k4 ¢S 160 574,00 585.00 595,00 610,00 618.00
10 LA 180 566,00 578.00 591.00 604.00 616,00
11 85 0 608,00 617.00 615,00 627,00 627.00
12 85 20 607.00 617.00 619,00 629.00 628.00

13 8% 40 602.00 613.00 617,00 624,00 623.00
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60

80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40

80
100
i20
140
160
180

595,00
589.00
581.00
572,00
568.00
562.00
553.00
606,00
600,00
595,00
585.00
580.00
574.00
565,00
560.00
555,00
550,00
606.00
590.00
583.00
578.00
575,00
585.00
580.00
576.00
572,00
569.00
602,00
590,00
587.00
573,00
569,00
564,00
560.00
554,00
552,00
549,00
563.00
574,00
578.00
579.00
578.00
575,00
571.00
554,00
556,00
566,00
569,00
570.00
565,00
559,00
552,00
561.00
572,00
573.00
571,00
543.00
554,00
585.00
579.00
576,00
567.00
545,00

606.00
601,00
$93.00
585.00
$80.00
576.00
568,00
618,00
614,00
608,00
598.00
591.00
587.00
578.00
573.00
568,00
566,00
624,00
608.00
596.00
589.00
586.00
590.00
585.00
580.00
576.00
574.00
622.00
604,00
595.00
584,00
580.00
575.00
571.00
567.00
568.00
564,00
593,00
588,00
586,00
585.00
583,00
578.00
572.00
564,00
581,00
578.00
579.00
579.00
575.00
568.00
561.00
574,00
580.00
581.00
580.00
570.00
559,00
585.00
585.00
583.00
575,00

955,00

611.00
606.00
599.00
592.00
588.00
585.00
578.00
619.00
618.00
613.00
605,00
598.00
5923.00
587,00
583.00
578.00
577.00
622,00
609.00
602.00
597.00
592,04

592,00
588.00
S81.00
580,00

1 578.00

612.00
602,00
996.00
591.00
S588.00
582.00
S578.00
573,00
§576.00
$75.00
588,00
$90.00
589.00
588.00
585.00
579,00
573.00
S71.00
582.00
584.00
585.00
584.00
579.00
570.00
565.00
579.00
585.00
586,00
583.00
573.00
862,00
S88.00
S589.00
586.00
578.00
962,00

Te1v.000 T

6:4.00
6:7.00
601,00
5¢5.00
595.00
591,00
630.00
25.00
615.00
610.00
604.00
600,00
594,00
593.00
587.00
5€7.00
6:1.00
635.00
6C5.00
650,00
S*6.00
5:3.00
SE8.00
S64.00
S&8.6G0
53,00
617.00
602.00
596,00
993.00
591.00
SE5.00
5681.00
579.00
560,00
581.00
592,00
5¢0.00
SEB.GO
988.00
584.00
577.00
375.00
ST 4.00
S578.00
583,00
S5E6.00
S84.00
577.00
570.00
S568.00
§675.00
SES.00
566,00
560.00
S570.00
961,00
5855.00
589.00
585.00
574,00
$58.00

620,00
617.00
612,00
607.00
603.00
605.00
602.00
630.00
622.00
618.00
612.00
608.00
604.00
599.00
599.00
5%94.00
595.00
630.00
614.00
607.00
601,00
597.00
594.00
590.00
588,00
SB2.,00¢
590.00
615.00
600.00
S595.00
321.00
590.00
586.00
583,00
583,00
S83.00
584.00
596,00
591.00
589.00
586.00
581.00
576400
577.00
S577.00
585.00
586.00
584,00
580.00
574,00
570.00
570.00
580.00
584.00
582.00
576.00
567.00
S562.00
588.00
587.00
580,00
569,00
558.00

rdg.
101.0



file reauested

comb .

Fress. -

199

ERRKKEXKRX
102.¢0
(3323223221

pr {(mm water gade) 24,0

cross flow tems. - tr (dedree celsius)

comb.

air flow

rate - mcr (mm water diff.)

coocl 2ir flow rate - mkr (mm water diff.)

natural gas flow rate - mar (mm water diff
natural s#as total rress. - Fsdr (rsi sasge)
air total press. - rsar (am water dasge)
Jet temr. — tdr (dedree celsius) 30.00
single Jet flow rate ~ msdr (s.c.foms)
wall temr. - t5 (desree celsius) 194,00
wall temr, - té6 (dedree celsius) 221.00
wall temsr. - t7 (desree celsius) 210.00
wall temr. - tB8 (degree celsius) 290,00
wall temr. - t9 (desree celsius) 220.00
wall temr., - t10 (desree celsius) 220.0
me = 0.,0134164 ke/sec
mhk = 0.,1003645 kg/sec
meg = 0,000949 ks/sec
m = 0,114730 kd/sec
¢ = 98335.4 rascal
t = 649 dedree kelvin
tJd = 303 dedree kelvin
15 = 467 dedgree kelvin
té = 494 desgree kelvin
t7 = 483 dedree kelvin
t8 = 563 dedree kelvin
+9 = 493 dedree kelvin
t10= 493 dedgree hkelvin
ro = 0.5279 ksg/cubic meter
roJ= 1.1308 kdg/cubic meter
v = 8.04 meter/sec
meJ= 0.0007688 kd/sec
vd = 17.11 meter/sec
dr = 2,14 density ratio
J = 9.7 momentum ratio
fr = 15748 froude number
sr = 3,07 sracing ratio
Pt radius @andle t1i ti12
i ?5 0 621.00 622,00
2 ®5 20 624.00 627 .00
3 ?9 40 623.00 625,00
4 23 60 620,00 623.00
5 ?S 80 612,00 616.00
é °S 100 610,00 613.00
7 25 120 605.00 609,00
8 85 140 602.00 605.00
g 93 1460 596,00 600,00
10 95 180 590.00 594.00
11 85 0 626.00 628.00
12 85 20 621.00 626.00
13 85 40 612,00 618.00

0
376,00
20400
114.00
o) 10.00

0.00
0.00

1.47

]

t13

613.00
620,00
618.00
619.00
611.00
609.00
603,00
601,00
597.00
$593.00
619.00
619.00
614.00

ti14

624,00
627.00
622,00
624.00
617,00
614,00
607,00
606400
602.00
5992.00
626400
626,00
617.00

t15

623.00
624.00
621,00
622,00
617.00
615.00
610,00
610.00
608,00
609.00
624,00
622,00
615.00
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14 85 60 607.00 610,00 608,00 611,00 610.60°
15 85 80 601.00 605.00 603.00 605.00 607.00
16 85 100 598,00 599.00 597.00 599.00 601.00
17 85 120 590.00 595.00 592.00 595.00 598.00
18 85 140 586.00 589.00 588.00 590,00 595.00
19 85 140 582.00 585.00 583.00 587.00 595.00
20 85 180 578.00 582.00 579.00 585. 00 $93.00
21 75 0 622,00 628,00 617,00 625,00 623,00
22 75 : 20 602.00 612,00 607.00 610.00 608,00
23 75 40 597.00 604,00 602.00 603.00 603,00
24 75 60 592.00 597,00 596,00 596,00 595,00
25 75 80 588.00 591.00 592.00 593,00 594,00
26 75 100 585,00 588,00 588,00 589,00 591,00
27 75 120 582.00 585.00 584.00 58%5.00 587.00
28 75 140 578.00 581,00 581.00 584,00 587.00
29 75 160 574.00 577.00 577.00 “580.00 "586.00
30 75 180 570.00 573,00 573.00 $78.00 584,00
31 65 0 598.00 615.00 603.00 611.00 609,00
32 65 2 583.00 596,00 593.00 594,00 594,00
33 65 40 581,00 590.00 52,00 590.00 591.00
34 65 60 581.00 587.00 588,00 588.00 587.00
25 65 80 579.00 583,00 585,00 58¢ .00 586.00
36 65 100 578.00 582.00 583.00 582.00 582,00
37 65 120 574,00 578,00 577 .00 577.00 $78.00
38 65 140 570,00 574,00 573,00 575.00 57%.00
39 65 160 566,00 569.00 571.00 575.00 581,00
40 65 180 563,00 567,00 569.00 575.00 581.00
41 55 0 573.00 5%96.00 583,00 590.00 590.00
42 55 20 572.00 585,00 582.00 581.00 583,00
43 55 40 573.00 580.00 583.00 582.00 582.00
44 55 60 573.00 580.00 583,00 583,00 582,00
45 55 80 574.00 579.00 581,00 581.00 578.00
46 55 100 573.00 577.00 577.00 575.00 574,00
47 55 120 569.00 571.00 570.00 569,00 570.00
48 55 140 564.00 567.00 567.00 570,00 574,00
49 55 160 562,00 564.00 566,00 571.00 576,00
50 55 180 558,00 562.00 567.00 573.00 577.00
51 45 0 558.00 582,00 573.00 574,00 576.00
52 45 20 567.00 577.00 578.00 578.00 579.00
53 45 40 573.00 578.00 580.00 580,00 580.00
54 45 60 573.00 578.00 580.00 579.00 577.00
595 45 80 574,00 578.00 578,00 576.00 572.00
56 45 100 569.00 572,00 572.00 568.00 567.00
57 45 120 565.00 565.00 S564.00 564.00 564,00
58 45 140 559.00 560,00 561,00 565.00 568,00
59 35 0 561.00 574,00 574,00 573.00 574.00
60 35 20 570.00 576.00 578,00 577.00 576.00
61 35 40 574,00 578.00 560,00 580.00 577.00
62 35 60 575.00 579,00 580,00 578.00 574,00
63 35 80 573,00 576.00 576,00 572.00 567.00
64 35 100 567.00 569,00 566,00 563,00 563,00
65 35 120 560.00 560,00 558,00 559.00 562,00
66 25 0 572.00 575.00 579,00 576,00 577.00
67 25 20 577.00 579.00 581,00 580.00 578,00
68 25 40 578.00 581.00 582.00 582.00 578,00
&9 25 60 576.00 580,00 580.00 576,00 570.00
70 25 80 571.00 573.00 571.00 565.00 561,00
71 25 106 561.00 559,00 557.00 553,00 554,00
72 15 0 584,00 581,00 585,00 583,00 581.00
73 15 20 584,00 585,00 587.00 585.00 582,00
74 15 40 581,00 584,00 584.00 582.00 577.00
75 15 60 575.00 577.00 577.00 571.00 565.00
76 15 80 556,00 560.00 563.00 556.00 552,00
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13332333223
file reauested 103.c
KRRRKEKKKX
comb. Press. — pr (mm water sadge) 20,00
cross flow temr. - tr (dedree celsius) 374.00
comb. air flow rate - mcr (mm water diff.) 15.00
cool a2ir flow rate - mkr (mm water diff,) 25.00
natural szs flow rate - mar (mm uwster diff.) 8.00
natural gas total rFress. - rFssr (rsi gage) 0.00
2ir totsl rress. - psar (mm water gage) 0.00 77
Jjet temr. - tdr (desree celsius) 30,00
single Jet flow rate - msdr (s.c.f.m.) 1.47
wall temr. — t5 (degree celsius) 185,00 T
wall temr. -~ té {(degree celsius) 215.00
wall temr. - t7 (degree celsius) 201.00
wall temr., - tB (dedree celsius) 280.00
wall temr. - t9 (dedgree celsius) 214,00
wall temr. - t10 (dedgree celsius) 216.00
me = 0,0116189 ka/sec
mk. = 0.0916199 kda/sec
mg = 0,000849 kd/sec
m = 0.104087 kg/sec
Fp = 98296.2 Fascal
t = 649 desgree kelvin
tJ = 303 dedree kelvin
1S = 458 desgree kelvin
té6 = 488 desree kelvin
7 = 474 dedgree kelvin
t8 = 553 desree kelvin
t9 = 487 dedgree kelvin
110= 489 desree kelvin
ro = 0.5277 kg/cubic meter
roJd= 1,1303 ks/cupic meter
v = 7.30 meter/sec
msJ= 0.0007688 ke/sec
vd = 17.12 meter/sec
dr = 2.14 densitw ratio
J = 11.8 momentum ratic
fr = 15761 froude number
sr = 3.07 spacing ratio
pt radius ansgle t11 ti2 t13
1 L&) [+] 630.00 628,00 617.00
2 25 20 631.00 631,00 619.00
3 S 40 . 625,00 &27.00 618.00
4 25 60 620,00 622,00 615.00
S 25 80 $617.00 618,00 612,00
é 25 100 612.00 614,00 607.00
7 25 120 608.00 609.00 602.00
8 95 140 602,00 604.00 596.00
? 93 160 600,00 600.00 593.00
10 25 180 592,00 §93.00 $90.00
11 85 0 631.00 633.00 22.00
12 85 20 621.00 623.00 613.00
i3 85 49 610.00 614.00

608.00

ti4

624,00
623.00
623.00
617,00
616,00
609,00
606.00
599.00
$597.00
595.00
630.00
619,00
610,00

t15

624,00
620,00
618.00
616.00
611,00
60%9.00
608.00
604,00
601.00
602.00
627,00
615.00
605.00



85

85
8BS
85
85
85
85
75
75
75
75
75
75
75
7%
75
75
-]
65
65
65
65
65
6%
65
&5
65
55
SS
59
S5
59

2w

55

SS

55

55

43
45
45
45
45
45
45
35
35
35
33
35
35
35
25
25
e

o

25

25
25
15
135
15

15

60
80
100
120
140
160
180
0
20
40
60
80
100
120
140

160

180

100
120

604.00
601.00
395.00
594.00
589.00
585.00
981.00
616.00
599.00
991.00
590,00
588.00
584,00
$82.00
578.00
575.00
570.00
588.00
583.00
S79.00
578.00
580.00
577.00
574,00
9724900
568.00
564,00
569.00
573.00
577,00
577.00
$77.00
975.00
572.00
569,00
S562.00
560,00
561,00
S569.00
574,00
576.00
575.00
563,00
S58.00
552.00
558.00
$64.00
568,00
S68.00
S566.00
560,00
$51.00
568.00
$72.00
372400
967400
563.00
553.00
581.00
580.00
975.00
568,00
547,00

_202

607,00

602,00
597.00
595.00
592.00
S87.00
581.00
625.00
608.00
S597.00
593.00
590.00
586.00
585.00
581.00
575.00
571.00
606.00
593.00
585.00
581.00
582,00
580.00
276,00
$73.00
567.00
564.00
990,00
583.00
S82.00
580.00
580,00
977.00
572.00
566.00
961,00
560.00
578.00
574,00
577.00
579.00
577.00
564.00
586.00
$49.00
564,00
568.00
971,00
570.00
567.00
5998.00
547,00
368,00
$73.00
574.00
$70.00
563.00
$549.00
575.00
S79.00
$576.00
368.00
349,00

605,00

599.00
594.00
390,00
588.00
582.00
578.00
611,00
601,00
394,00
593.00
S589.00

584.00°

583.00
578.00
572.00
569.00
590.00
589.00
586.00
582.00
581.00
579.00
975.00
570.00
S566.00
564.00
578.00
581.00
581,00
580.00
279.00
576.00
S56%.00
564,00
563,00
561,00
571.00
575.00
578.00
579.00
573.00
561.00
554.00
581.00
564.00
569,00
$571.00
S569.00
564.00
554.00
946,00
570,00
573.00
S72.00
568,00
559.00
S47.00
377.00
578.00
574.00
565.00
550.00

605.00

600,00
594,00
$591.00
588,00
584.00
582.00
617,00
603,00
$93.00
592.00
589.00

584,00

582.00
579.00

- 575,00

573.00
597.00
58%.00
584,00
580.00
580,00
577.00
S73.00
570.00
568,00
569.00
580.00
578,00
S78.00
578,00
S77.00
572.00
567.00
565.00
566.00
S566.00
S571.00
$73.00
576,00
576,00
571.00
$57.00
954,00
54,00
561.00
567.00
569.00
566.00
558,00
S50.00

548,00

5646.00
S71.00
570,00
563.00
553,00
543,00
574.00
575.00
571.00
559.00
543,00

604.00
599.00
595.00
593,00
591,00
- 589.00

587.00

613,00

597.00
591,00

591.00

589.00
584,00

582,00

581.00
581,00

580,00

594,00

588.00

582,00
579,00
578.00
575.00
573.00
573,00
575,00
575,00
577.00
578.00
577.00
575,00
573,00
568,00
567.00
568,00
570,00
571,00
571.00
572,00
573.00
$71.00
565.00
555.00
556,00
557,00
562,00
566.00
565,00
561,00
554,00
550,00
$50,00
564,00
S68.00
565,00
557.00
549,00
544.00
571,00
571,00
565.00
552,00
541,00

rdg,.
103.c
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EXEREXERXX
file recuested 104.c
(3333338383
comb. FrEess. -~ Pr (mm water dgage) 18.00
cross flow temr, - tr (dedree celsius) 238.00
comb. air flow rate -~ mcr (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.) 65.00
natural gas flow rate - mar (mm water diff.) 15.00
naturasl dgas total rress, - psdr (psi gase) 0.00
air total Frress. - psar (mm water dade) 0.00
Jjet temp., - tJir (dedree celsius) 29.00
single Jet flow rate - msdr (s.c.f.m.) 1.04
wall temr. - t5 (dedsree celsius) 269.00
wall temr. - té (desree celsius) 2992.00
wall Lemr., - t7 (dedree celsius) 290.00
wall temr. - t8 (degree celsius) 373.00
wall temr. - t%? (desgree celsius) 279.00
wall temr. - t10 (desree celsius) 290,00
me = 0.0164317 ke/sec
mbk = 0.,0757852 kse/sec
mes = 0.001162 kg/sec
m = 0.,093379 kd/sec
g = 98276.6 rascsal
t = 831 dedree kelvin
tJ = 302 degree kelvin
t5 = S42 dedree kelvin
té6 = 572 desgree kelvin
t7 = 563 dedree kelvin
t8 = 646 dedree kelvin
t9 = 552 dedree kelvin
t10= 563 degree hkelvin
ro = 0,4121 kd/cubic meter
roJd= 1,133%9 kd/cubic meter
v = 8.38 meter/sec
msJd= 0.,0005439 kd/sec
vd = 12,07 meter/sec
dr = 2.75% density ratio
4 = 5.7 momentum ratio
fr = 6566 froude rumber
sr = 3.07 sracing ratio
Frt radius ansgle tit t12 t13
1 L] o] 792.00 788.00 766.00
2 25 20 808,00 809,00 791.00
3 @5 40 810.00 808.00 796 .00
4 95 60 808.00 810.00 795.00
5 9?5 80 805.00 806.00 798.00
é 95 100 799.00 802.00 793.00
7 93 120 790.00 795,00 783.00
8 29 140 788.00 787.00 774.00
? 9% 160 771.00 774.00 761,00
10 ?S 180 761.00 758.00 735.00
11 85 (o} 812.00 808,00 7906.00
12 85 20 809.00 813.00 805,00
13 85 40 798.00 80&4.00 800,00

tia

774.00
724,00
802,00
800.00
803,00
799.00
785,00
782.00
771.00
768.00
796,00
810,00
802,00

115

767,00
786,00
794.00
795,00
796.00
7946.00
783.00
786.00
785,00
786.00
791.00
799.00
796.00
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100
120

20
40
60
80
100

20
40
60
80

792,00
779.00
764.00
755.00
742,00
736.00
722.00
807.00
786.00
764.00
758.00
745.00
732.00
726.00
709.00
899.00
697,00
785.00
750.00
737.00
727.00
722.00
714,00
703.00
692.00
682,00
682,00
465,00
718.00
711,00
711.00
708,00
702.00
689,00
677.00
671,00
666,00
695,00
702.00
705,00
700.00
697,00
686.00
674,00
663.00
685.00
699.00
702.00
697.00
6%0.00
677.00
657.00
688.00
702.00
700,00
694,00
681.00
660.00
709.00
707.00
702.00
691.00
627.00

796,06
785.00
768,00
760.00
746.00
735.00
722,00
811,00
799,00
778.00
769,00
755.00
742,00
730.00
717.00
702,00
698.00
807.00
773.00
754,00
739,00
732,00
720.00
716.00
696.00
686.00
682.00
508.00
746,00
729.00
724,00
718.00
706 .00
694,00
679.00
673.00
665,00
749,00
726.00
721.00
714,00
707.00
693,00
675,00
662,00
727.00
715.00
714,00
707.00
698,00
679,00
657.00
706.00
712.00
711.00
702.00
686,00
660.00
715,00
716.00
712,00
697,00
644,00
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790.00
777.00
763.00
755,00
743,00
731.00
719.00°
796.00
78%.00
774.00
765,00
756.00
740.00
72%9.00
714,00
705.00
698,00
790.00
766.00
755,00
742,00
732,00
722.00
711,00
698,00
690.00
687.00
757.00
743.00
732.00
726.00
718.00
708.00
69G.00
680,00
677.00
671.00
727.00
728.00

723,00

717.00
708.00
6%90.00
675.00
663.00
716.00
720,00
717.00
708,00
696.00
&77.00
658.00
710.00
715,00
712.00
702,00
683.00
658.00
718.00
721,00
711,00
693.00
660,00

729,00

791,00
779.00
744,00

753.00

745.00
734.00

803.00
789.00

'771.00

760,00
753.00
73%9.00
729.00
717.00

714,00

710.00
796.00
765.00
751.00
737.00
728.00
718.00
707.00
700.00
697.00
698.00
764,00
737.00
726,00
721.00
712,00
702.00
685,00
682,00
681.00
681,00
723.00
720,00
714,00
710.00
702.00
681.00
672.00
667.00
710,00
710.00
708.00
701.00
687.00
667.00
656,00
702.00
708,00
704.00
691,00
672.00
650,00
712,00
715.00
702,00
679,00
649,00

767.00 -

757.00
751.00
739.00
730.00
723.00

725,00

728.00
786.00
763.00
751,00
732,00
722,00
716.00
704.00
704,00
708,00
711,00
760.00
732,00
721,00
713.00
702,00
694.00
685,00
690,00
689.00
692,00
724,00
714,00
704.00
699,00
689,00
675,00
672,00
673.00
711.00
701.00
696,00
687.00
676,00
664,00
659,00
700,00
701,00
691,00
677.00
663,00
649,00
705.00
706,00
689,00
666,00
644.00
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KXRRRRKKKEK
file recuested 10S.c
AREKKKKKKK N
comb., Fress., - Fr (mm water sage) 20,00
cross flow temr., - tr (desree celsius) 556.00
comb, 8ir flow rate - mcr (mm water diff.) 30.00
cocl air flow reate - mkr (mm water diff.) 63.00
natural gas flow rate - mgr (mm water diff.) 15.00
natural gas total eress. - rsgr (Psi sase’ 0.00
air totzl press. - Fsar (mm water gdage: 0.0
Jet temr. = tdr (desree celsius) 31.090
single Jet flow rate - msdr (s.c.feme) 1,35
wall temr., - 15 (desgree celsius) 263,00
wall temr. - t6 (degree celsius) 288.00
wzll tems. - t7 (dedree celsius) 276.006
wall temr., - t8 (dedree celsius) 374.00
wall temr., - t9 (desree celsius) 286.0C
wall temr., - 110 (desree celsius) 295.00
me = 0,0164317 kd/sec
mk. = 0.0757852 kg/sec
ms = 0,001162 kd/sec
m = 0,093379 ks/sec
¢ = 982%96.2 rascal
t+ = B29 dedree kelvin
tJ = 304 degree kelvin
t5 = 538 dedree kelvin
té6 = 561 dedree bkelvin
t7 = 549 dedree kelvin
18 = 647 dedree kelvin
t9 = 559 dedree kelvin
110= 568 dedree kelvin
ro = 0.4131 kd/cubic meter
rod= 1.1266 ks/cubic meter
v = 8,36 meter/sec
meJd= 0,0007061 kd/sec
vd = 15.77 meter/sec
dr = 2.73 density ratio
J = 9.7 momentum ratio
fr = 11264 froude number
st = 3,07 sracing ratio
Ft radius andle t11 ti2 ti3 t14
1 95 0 799.00 794.00 766.00 778.00
2 95 20 806.00 803.00 782.00 787.00
3 95 40 799,00 800.00C 784,00 788.00
4 95 60 792.00 793.00 779.00 783.00
3 9% 8¢ 783,00 78%9.00 774.00 775.00
[ 95 100 781,00 788.00 775.00 781,00
7 95 120 772.00 779.00 765.00 772.00
8 g5 140 763.00 773.00 758,00 762,00
g 935 160 754,00 758.00 747,00 736.00
10 95 180 738.00 744,00 738.00 745,00
11 85 [o} 805.00 804,00 788,00 791.00
12 8% 20 787.00 798.00 783.00 788.00

13 85 40 768.00 783.00 772,00  770.00

t15

775.00
785.00
781.00
779.00
770.00
779.00
76%9.00
767.00
767.00
758,00
784.00
780,00
763.00



60

80
100
120
14¢
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140
160C
180

100

20
40
60
80

764.00
752.00
743,00
734,00
723.00
719.00
714,00
784,00
750,00
738.00
729.00
719.00
717.00
708.00
704,00
691.00
687.00
742.00
717.00
711,00
710,00
708.00
703.00
694,00
685,00
676.00
671,00
696.00
698.00
697.00
703.00
697.00
691.00
687.00
674.00
663.00
659,00
678.00
690.00
698,00
699.00
694.00
683,00
679.00
661.00
686.00
697.00
702.00
699.00
692.00
680,00
662.00
698.00
704.00
706.00
699,00
688,00
665.00
713.00
711,00
704,00
692.00
648.00
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774,00
761.00
749.00
745.00
733.00
727.00
718.00
803.00
772.00
756,00
742.00
732,00
727.00
719.00
712.00
699.00
691,00
782.00
743.00
729.00
723.00
719.00
713.00
704,00
692,00
679.00
675.00
748,00
723.00
712,00
715,00
709.00
702.00
696.00
679.00
667.00
663.00
724,00
710.00
709.00
711.00
702,00
692,00
680.00
662,00
711.00
711,00
711.00
708.00
698.00
682.00
660.00
708.00
713.00
715.00
705.00
692.00
665,00
714.00
718.00
713.00
699.00
658.00

765.00
756.00
744,00
741.00
729.00
719.00
711.00
785.00
762,00
751.00
741.00
734.00
729.00
720.00
711.00
696.00
688.00
753.00
736.00
729.60
723.00
722.00
714,00
702.00
6921.00
678.00
675,00
722.00
722.00
718.00
718.00
709.00
702.00
693,00
674.00
666.00
662.00
706.00
713.00
714,00
712,00
701.00
68%9.00
672,00
657.00
710.00
714.00
712.00
708,00
6%94.00
674.00
654.00
715.00
718.00
713.00
702,00
684,00
658.00
724,00
721.00
712.00
696.00
663.00

" 766,00

755,00
743.00
73%9.00
732.00
723.00
720.00
792,00
762.00
747 .00
735.00
728.00
724.00
716,00
707.00

- 698,00

694.00
761,00
732.00
722400
719.00
716.00
706.00
696.00
689.00
680.00
684.00
722.00
716.00
711,00
711.00
704,00
694.00
682,00
672.00
671.00
671.00
702,00
706.00
707.00
706.00
692.00
676.00
664.00
657.00
704.00
706,00
707.00
700.00
681.00
661.00
649.00
706.00
710.00
707.00
692.00
669.00
6435.00
715.00
714.00
762.00
680.00
650,00

763.00
754.00
741.00
742.00
737.00
727.00
731.00
783.00
756.00
740.00
732.00
724.00
720.00
714.00
708.00
705,00
703,00
758.00
728,00
720.00
715.00
710.00
699.00
691,00
691,00
689.00
695,00
718.00
712.00
706.00
702,00
695.00
682.00
678.00
677.00
678.00
680.00
703.00
699,00
699.00
695,00
678.00
667.00
665.00
662.00
700.00
6£98.00
696,00
685400
666,00
655,00
6533.00
701,00
701.00
693.00
678,00
657,00
642,00
708.00
705.00
688.00
665,00
643,00

rdg.
1050 c



file requested

comb, Fress, — PP (mm water gade) 12,00
cross flow temr. — tr (dedree celsius) 540.¢0
comb. air flow rate - mcr (mm water diff.) 20.00
cool a2ir flow rate — mkr (mm water ziff.) 41.00
natural gas flow rate — mgr (mm wster diff.)
natural dgas totasl fress., - psdr (#si gage) 0.00
air total Ffress. - fFsar (mm water szce) ¢.00
Jet temr. - tdr (dedree celsius) 32.00
single Jet flow rate — msdr (s.c.f.m.) 1.18
wall temr., - t3 (dedree celsius) 261.00
wall temr, - té6 (dedgree celsius) 292.00
wall temr., - t7 (dedree celsius) 374,00
wall temr. - t8 (dedree celsius) 365,00
wall temr, - 19 (desgree celsius) 284.00
wall temr, - t10 (desree celsius) 297.00
me = 0.0134164 hd/sec
mk. = 0,06018%94 ke/sec
meg = 0,000949 kdg/sec
m = 0.074354 kd/sec
¢ = 98217.7 rascal
t = B33 degree kelvin
td = 305 degree kelvin
15 = 534 degree kelvin
té6 = G655 desree kelvin
t7 = 947 degree kelvin
t8 = 63B desree kelvin
19 = 557 dedree kelvin
t10= 570 dedree kelvin
ro = 0.4108 kd/cupic meter
rod= 1.1220 k&/cubic meter
v = 6,71 meter/sec
msJ= 0.0006198 kd/sec
vd = 13,90 meter/sec
dr = 2,73 densits ratio
J = 11.7 wmonentum ratio
fr = 8742 froude number
sr = 3,07 sracing ratio
rt radius andle t11 112 1313
b ?5 0 825.060 8:8.00 788.00
2 9?5 20 825.00 £22.00 758,00
3 95 40 810,00 813.00 795.00
4 9% 460 794.00 801.00 791.00
S ?5 80 794,00 799.00 785.00
6 95 100 787.00 7%2.00 778.00
7 95 120 778.00 789.00 769,00
8 95 140 768.00 777400 765.00
g 99 160 750.00 762400 7534900
10 99 i80 7446.00 7593.00 745,00
11 85 0 819.00 £23.00 802,00
12 85 20 791.00 BUG.00 785,00
13 85 40 771,00 7846.00 776.00
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166.c

kERKERARNK

10.00

t14

794,00
RV -RR Y
798.00
796,00
785.00
TB4.00
774,00
769.00
TL9.00
T559.00
£10.00
783.00

774,00

tis

782.00
793.00
788.00
789,00
776.00
777.00
773.00
771,00
768.00
763.00
800.00
776.00
765.00
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100

100
120
14¢

763,00
735.00
744,00
735.00
726.00
717.00
710.00
785.00
751.00
736.00
732,00
726.00
721.00
715.00
704,00
696,00
691.00
732.00
714,00
713,00
716.00
710.00
708.00
701,00
6B8B.00
683,00
678.00
698.00
700.00
704.00
701,00
704.00
696,00
687.00
679.00
667.00
664,00
685.00
695.00
701.00
703.00
700.00
691,00
677.00
666.00
695,00
700.00
703.00
704.00
697.00
68%.00
667.00
702.00
705,00
708.00
702.00
692.00
667,00
723.00
716,00
706,00
695,00
646,00

779066
765,00
756,00
748,00
740,00
730,00
722,00
807.00
775.00

' 754.00

747.00
740.00
733.00
727.00
716.00
705,00
697.00
776400
743.00
732,00
730,00
722.00
719.00
714.00
701.00
689.00
682,00
744,00
725.00
720.00
716,00
714.00
709.00
696.00
684.00
674,00
668,00
723.00
714,00
715.00
714,00
709.00
698,00
681,00
670,00
713.00
713.00
714,00
713.00
706.00
692,00
666.00
712,00
715.00
717.00
711.00
696.00
666,00
7253.00
724,00
715,00
703.00
660.00
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769,00

762.00
755.00
743,00
7346.00
725.00

718.00
782.00
763.00

763.00
758.00
752.00
744,00
735.00
729.00
727,00
790.00
756,00

750.00
747.00
742.00
733.00
726,00
715.00
704.00
697.00
748,00
740.00
733.00
732.00
726,00
719.00
712.00
701.00
68%9.00
684.00
721,00
725.00
725.00
721,00
716,00
708.00
696,00
680,00
675.00
672,00
711.00
715.00
718,00
715.00
708,00
694,00
676,00
666.00
715.00
717.00
717.00
713.00
701.00
683.00
662,00
717.00
719.00
717.00
709.00
690,00
663,00
731.00
729.00
714.00
698.00
669,00

743.00
739.00
735.00
729,00
722,00
712.00
707.00
706.00
753.00
733.00
724,00
722.00
719.00
713.00
704.00
698,00
690,00
694,00
722.00
718.00
716.00
714,00
709.00
7006.00
686.00
680.00
679.00
682,00
707.00
710.00
712,00
709.00
700.00
682,00
670.00
668.00
708.00
712.00
711.00
704,00
68%9.00
66%9.00
656,00
710.00
715.00
709.00
697.00
675.00
651.00
723,00
722.00
707.00
685.00
657.00

757,00
755.00
748,00
741.00
737.00 wdg.
738.00 106.c
h -—-738 * 00
780.00
746,00
' 738.00
730.00
731,00
724.00
718.00
715.00
714.00
718.00
748.00
724,00
717.00
715.00
710.00
705.00
699.00
65%9.00
698.00
705.00
716.00
708.00
709.00
705.00
697.00
691.00
683,00
684,00
687.00
692,00
702,00
701.00
701.00
697,00
687.00
673.00
672.00
676.00
702.00
701.00
699,00
6%91.00
676,00
663.00
660,00
704.00
706 .00
697.00
684,00
666,00
650,00
714,00
711,00
693.00
672,00
648.00
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file reauested

comb, Press. - pr (mm water dase) 25.00
cross flow temep. - tr (dedree celsius)
comb, 3ir flow rate — mcr (mm water diff.)
cool air flow rate - mkr (mm water diff.)
natural Sss flow rate - maEr (mm water diff.)
natural gas total rress. - rsdr (rsi dgasge)

air total rress, - rsar (am water sade)

Jet teme. - tdr (dedree celsius) 28.00
single Jet flow rate — msdr (s.c.fums)
wall temr. - t5 (dedree celsius) 205.00
wzll temr., - t6 (degree celsius) 234.00
wall temr. — t7 (dedree celsius) 240,00
wall temr. - t8 (desree celsius) 303.00
wall temr. - t9 (degree celsius) 221.00
wall temr. - t10 (dedgree celsius) 219.00
me = 0.0164317 kd/sec
wmk = 0,1151260 kd/sec
meg = 0.001162 kd/sec
m = 0.132720 ks/sec
g = 9834%5.3 rascal
t = 444 desree hkelvin
tJ = 301 desgree kelvin
5 = 478 desree kelvin
t6 = 507 dedree kelvin
t7 = 513 dedgree kelvin
t8 = 576 degree kelvin
t? = 494 desgree bkelvin
t10= 492 dedree kelvin
ro = 0,5304 kd/cubic meter
rod= 1.1384 ksg/cubic meter
v = %9.26 meter/sec
msJ= 0,0006851 ke/sec
vd = 13.15 meter/sec
dr = 2.19 densite ratio
J = 5,7 momentum ratio
fr = 12318 froude number
sr = 6,13 sracing ratio
Ft radius ansgle til t12
1 @5 0 604.00 608,00
2 5 20 616.00 618.00
3 95 490 619.00 621,00
4 95 60 624,00 626,00
S 29 80 613.00 616.00
é 95 100 593.00 610,00
7 ?5 120 590.060 605,00
8 95 1490 583.0C 602,00
e ] 160 581.00 599.00
10 29 180 608,00 614,00
11 85 0 622.00 &24.00
12 835 20 631,00 631,00
13 85 40 611,00 617.00

373.00
30.00
150,00
15.00
0.00
0.00 B
1,31
113 t14

602,00 611,00
615,00 621,00
617.00 624,00
615,00 623,00
615,00 627,00
615,00 627.00
613,00 £25.00
611,00 £21.00
609,00 £20,00
616,00 £22.00
618,00 €27.00
624,00 632,00
615.00 628.00

o

t1

£13.00
4624.00
624,00
623,00
625.00
627.00
625.00
621.00
621.00
624,00
626400
630.00
628.00
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14
15
16
17
18
19

20

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
32
93
S4
35
a6
57
1]
S9
60
61

-

<

63

-1
66
67
68
69
70
71
72
73
74
75

76

S bHbUTU L TN
LML RL N RS L]

>
[LL N4 A

DD S
wan

(4]

Ol WD
[1] wn

(4]

(4]

(&)

(L]

(4]

mautaa

w

w

oo b s DR PRI R N O OF G4 O
IR

60

80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140

100
120

625,00

§597.00
615.00
588.00
583.00
579.00
576.00
632.00
6135.00
608.00
600,00
4608.00
612,00
605.00
584.00
582.00
$74.00
621.00
612.00
605.00
597.00
591.00
986.00
604,00
590.00
598.00
$596.00
640.00
631.00
607.00
604,00
609.00
589.00
586.00
581.00
581.00
572,00
629.00
614.00
602,00
598.00
598,00
591.00
586.00
583.00
634.00
619,00
608.00
604.00
597.00
5935.00
288,00
633.00
625.00
619.00
608.00
$599.00
593.00
640,00
631,00
619.00
609.00
593.00

"§35V00

609,00
622.00
607.00
605.00
598.00
5935.00
632,00
618.00
612,00
610.00
617,00
622,00
614.00
601,00
597.00
589.00
625,00
608.00
608.00
608.00
608,00
604.00
614,00
601.00
603.00
600.00
624,00
613,00
609.00
614,00
619.00
605.00
598.00
593.00
591.00
585.00
604,00
604.00
609,00
612.00
612.00
604.00
$97.00
591.00
601,00
612,00
612.00
616.00
610.00
602,00
591.00
602,00
617.00
622.00
615.00
608,00
396,00
617,00
623,00
618,00
614,00
399.00
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620,00

610.00
620.00
614.00
613.00
606.00
604.00
627.00
615.00
611.00
611.00
615.00
621.00
612.00
607.00

601.00

599.00
618.00
600,00
606,00
610.00
611,00
610.00
614,00
606,00
605.00
601,00
601.00
600,00
610.00
615,00
620.00
610.00
605,00
600.00
596.00
591.00
586.00
602.00
612.00
618.00
614,00
607.00
600,00
594.00
589.00
613.00
617.00
621.00
613.00
602.00
592,00
596.00
621.00
628.00
620,00
608.00
595,00
618,00
627.00
626,00
621,00
604,00

631.00
623.00
625.00
620,00
619.00
614.00

¢.6.00

¢25.00
634.00
629.00
624,00
622.00

$ 622,00

614.00
610.00

406,00

605.00
¢38.,00
€600
623,00
«i18.00
&:4.,00
609.00
611.00
603,00
605.00
602,00
638.00
628,00
623.00
618.00
6:6.00
6(8.00
605,00
601,00
5935.00
592.00
638.00
628.00
620,00
614,00
610.00
604.00
598.00
594.00
638.00
631,00
622,00
616.00
609.00
600.00
591,00
640.00
637.00
629,00
614.00
605.00
563,00
650.00
644,00
630.00
614,00
598,00

629,00
623,00
622,00
619.00
619,00
613,00
616,00
633,00
635.00
627,00
622,00
617.00

616,00

612.00
608.00
606.00
605.00
636.00
627.00
618,00
613.00
609.00
606400
608,00
604,00
603,00
600,00
640.00
626.00
616.00
611.00
60%.00
607.00
603.00
601.00
595.00
593.00
639.00
622.00
614.00
608.00
606,00
603,00
597.00
593.00
639.00
621.00
616.00
609,00
605.00
600.00
590,00
643.00
628,00
622,00
6106.00
604,00
318.00
645.00
638,00
622,00
608.00
597.00



file reeuested

comb. Fress. = pr (mm
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water gadge) 20.00
cross flow temr. - tr (dedree celsius) 370,00
comb. air flow rate - mcr (om water diff.) 20.00
cool air flow rate - mkr (mm water diff.) 116.00
natural das flow rate - mEr (mm water diff.) 10.00
natural gss total sress. - pssgr (psi dadge) 0.00
air totel rress. - rsar (mm water dgasge) 0.00
Jet temr, - tdir (dedree celsius) 26.00
single Jet flow rate - msdr (s.c.foem.) 1.49
wall temr. - 15 (dedree celsius) 192.00
wall temr. - té (degree celsius) 232.00
wall temr, - t7 (desree celsius) 234.00
wall temr. — t8 (dedree celsius) 288.00
wall temr., - t9 (dedree celsius) 217.00
wall temr., - t10 (dedree celsius) 219.00
me = 0.,0134164 ksg/sec
mk. = 0,1012411 kdg/sec
mg = 0.000949 kg/sec
m = 0.115606 kd/sec
F = 98296.,2 rascal
t = 643 dedree kelvin
td = 299 dedree kelvin
tS = 465 dedree kelvin
té6 = 505 dedree kelvin
t7 = 507 desree kelvin
t8 = 561 dedree kelvin
19 = 490 desree kelvin
t10= 492 dedree kelvin
ro = 0.5327 k&8/cubic meter
rod= 1414335 kdg/cubic meter
v = 8,03 meter/sec
med= 0.0007767 hkd/sec
vd = 17.07 meter/sec
dr = 2,15 density ratio
Jd = 9,7 momentum ratio
fr = 15608 froude number
sr = 6.13 sracing ratio
Ft radius andgle ti1 t12 t13
1 25 0 587.00 597.00 595,00
2 95 20 583,00 595.00 596.00
3 95 40 608,00 608.00 601.00
4 95 60 608.00 60%.00 5929.00
] @5 80 605,00 608.00 999.00
é 95 100 598.00 607.00 601,00
7 5 120 598.00 608,00 605,00
8 95 140 596.00 605.00 604,00
g 935 160 593.00 604,00 603,00
10 25 180 594.00 603,00 603.00
11 85 0 615.00 617.00 609.00
12 85 20 617.00 615.00 603,00
13 85 40 614.00 610,00

599.00

114

608,00
610.00
612,00
611,00
610,00
610,00
613.00
610.00
60%.00
&405.00
6:%.00
&ic.00
615.00

t15

4609.00
611.00
612400
611.00
611.00
608.00
612.00
607.00
608.00
607,00
618,00
616400
614,00
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605.00
604.00
601,00
600.00
599.00
598,00
597.00
594.00
629,00
622.00
608,00
605,00
603.00
601.00
600,00
600,00
598.00
597.00
626.00
617.00
602.00
606.00
604.00
605.00
603.00
600.00
595.00
590.00
630.00
618.00
610.00
609,00
610,00
606.00
604,00
597.00
636,00
626,00
620.00
612.00
609.00
607.00
600,00
640,00
635,00
625,00
622.00
614.00
6035.00
644.00
&3E.00
62&6.00
617.00
598.00

606.00
603.00
607.00
606.00
595.00
582.00
581.00
607,00
598,00
602.00
606,00
609,00
610.00
607.00
605.00
602,00
599.00
616.00
606.00
604,00
608,00
610.00
610.00
606.00
604,00
600.00
598.00
603.00
603,00
606,00
613,00
612,00
611.00
608.00
601,00
993.00
S589.00
S595.00
604,00
611.00
616.00
616.00
611.00
604.00
594,00
601.00
610.00
620.00
618.00
615.00
607.00
594,00
608.00
622,00
622,00
622.00
615,00
602,00
628.00
4628.00
623.00
616,00
099.00

597.00

598.00
604.00

606,00

600.00
992.00

590,00

599.00
592.00
594.00
600.00
606.00
609.00
609,00
606.00
602.00
598.00
594.00
590.00
598.00
607,00
611.00
611.00
607,00
604.00
600,00
597.00
579.00
595,00
608.00
614,00
614,00
610,00
606.00
600.00
594,00
588.00
S579.00
602.00
612,00
617.00
615.00
608,00
601.00
592,00
594,00
610,00
621,00
6£192.00
614,00
602,00
$90.00
604.00
&621.00
623.00
620,00
610.00
598,00
624.00
627.00
625.00
618.00
601,00

610,00
606,00
608,00

608,00

604.00
601.00

S £%8.00

&21.00
618.00
6:2.00°
610.00
609.00
609.00
608.00
605.00
&602.00
600.00
628,00
6:2.00
611.00
602,00
6:8.00
607.00
604,00
652.00
579.00
557.00
624,00
616.00
6i3.00
612,00
6:7.00
604.00
601,00
556,00
591,00
588.00
622,00
618.00
614,00
612.00
608,00
603400
5%8.00
S89.00
627,00
624.00
621.00
613,00
&6C7.00
S%8.00
588.00
633.00
631,00
623,00
614,00
603.00
592.00
645.00
633,00
625,00
610,00
595,00

611.0v
604.00
605,00
605.00
600,00
662.00
5992.00
621.00
619.00
612.00
6¢6.00
604.00
604,00
603,00
600.00

" 599.00

597.00
629,00
616,00
608,00
604.00
602.00
603.00
601.00
598.00
596.00
593.00
6265.00
615.00
608.00
605.00
603,00
601,00
596.00
$593.00
38%9.00
588.00
626,00
614,00
610,00
608.00
605.00
600,00
594.00
587.00

25.00
620,00
615,00
608.00
604,00
595.00
586.00
636,00
628,00
618.00
609.00
601,00
590.00
643.00
634,00
620,00
604,00
590,00

rdg.
108,.¢



file reaue

combt, PTEs

cross flow tempr.

sted

S+ ~

.13
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10%.c

12233323233

rr (mm water dade)
- tr (degree celsius)

18.00
365.00

comb, air flow rate - mecr (mm water diff.)
coal zir flow rate - mkr (mm water Qiff.)

natural ge&s flow rate - msSr (ms water diff.)
natural gas totzl sress.
gir total rress.

Jet temr.

single Jet
wall temr,
wall temr.
wall temr.,
wall temr.
wall temr.
wall temr.

- tdr
flow
- t5
- té
- t7
- t8
- 19

-~ 110 {(degree celsius)

(dedgree celsius)

- psdr (Fsi dgade)
- gsar (mm water dade)

25.00

rate - msJdr (s.cefoms)

(dedree celsius)
{dedree celsius)
(dedree celsius)
(dedree celsius)
(dedree celsius)

0.0116189 kd/sec

kelvin
kelvin
kelvin
kelvin
kelvin
kelvin
kelvin
kelvin

0.5367 kg/cubic meter
1.14%91 kd/cubic meter

2.14 density ratio

11.7 momentum ratio
15465 froude number

4.13 sracing ratio

-

me =
mk. = 0,0925793 kdg/sec
mg = 0.000849% kd/sec
wm = 0.105047 hkd/sec
F = 98276.6 rascal
t = 638 degree
td = 298 desree
t5 = 436 desree
té = 493 desree
17 = 493 desree
t8 = 544 dedree
t? = 478 desree
t10= 474 dedree
ro =
rod=
v = 7.24 neter/sec
msd= 0.0007740 ks/sec
vd = 16925 meter/sec
ar =
J =
fr =
sr =
(34 radius a3
1 95
2 ?5
3 25
4 95
5 ?5
é 95 1
7 29 1
8 95 i
K4 95 i
10 ?5 1
11 85
12 8%
13 85

ngle tiil
0 596,00
20 600,00
40 528.00
60 596.00
80 591.00
00 584.00
20 587.00
40 962,00
[-19] 585.00
8¢ 281,00
0 605,00
20 601.00
40 593.00

183.00
220,00
222.00
271.00
205.00

201,00

ti2

595.00
600,00
598.00
596.00
594.00
$590.00
592.00
589.00
390,00
587 .00
603,00
$97.00

590.00

577,00

15.00
97.00
8.00
0,00

0.00 R

1.48

ti3

587.00
589.00
587.00
584.00
585.00
584.00
587.00
387.00
584.00
584.00
590.00
584.00

t14

594.00
598.00
596.00
595.00
593,00
590.00
592.00
$91.00
588.00
388.00
600,00
601.00

592,00

115

593,00
597.00
595.00
591.00
593.00
588.00
589.00
589.00
586.00
586.00
599.00
597.00
591.00



=
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14 83 60 592.00 591,00 580.00 593.00 590.00
15 83 80 587.00 590.00 582.00 569.00 38%5.00
16 85 100 384,00 58%.00 586.00 591.00 586.00
17 85 120 582,00 588,00 585.00 587.00 583.00
ig 85 140 383,00 589,00 588.00 589.00 5835.00
19 85 160 583.00 589.00 586.00 588.00 583.00 rdg.
20 85 180 581,00 586.00 = 5B2.00 - 584,00 582,00 109.c
21 75 0 608,00 600.00 581.00 606.00 605.00
22 73 .20 600.00 588,00 575.00 596.00 595.00
23 75 40 993.00 585.00 575.00 589.00 585.00
24 75 60 587.00 588.00 581.00 589.00 586.00
23 75 80 985.00 588.00 588.00 587,00 583.00
26 75 100 $84.00 o89.00 S88.00 586,00 581.00
27 75 120 583,00 590.00 S589.00 586.00 S81.00
28 75 140 384,00 588.00 587.00 S86.,00 581.00
29 75 160 582,00 584,00 581.00 582.00  578.00
30 75 180 S79.00 982.00 579.00 579.00 576.00
31 65 0 613.00 594,00 570.00 606.00 608.00
32 65 20 604.00 $90.00 $76.00 598.00 597.00
33 65 40 595.00 590.00 584.00 522,00 588.00
34 65 60 590.00 592,00 589.00 $90.00 S286.00
33 65 80 5991.00 5925.00 594,00 592.00 585.00
36 65 100 588,00 592,00 591.00 386.00 582.00
37 65 120 587.00 590.00 S589.00 584.00 580.00
ig 65 140 588.00 589,00 S86.00 582.00 S77400
39 65 160 3683.00 583.00 581.00 579.00 976.00
40 65 180 278400 580.00 S576.00 S77.00 S74.00
41 S5 0 610.00 583.00 5359.00 598.00 602,00
42 59 20 59%9.00 586.00 578.00 595.00 S593.00
43 SS 40 593,00 991,00 S587.00 592.00 587.00
44 59 60 590,00 593.00 591,00 S89.00 584.00
45 5SS 80 590.00 595.00 595.00 589.00 986.00
46 59 100 588,00 591.00 S589.00 984,00 o81.00
47 55 120 588.00 588.00 586.00 581.00 577.00
48 S5 140 384,00 583.00 580,00 577.00 573.00
a9 SS9 160 580,00 577.00 576.00 572.00 570,00
50 55 180 975400 S72.00 569.00 570.00 568.00
51 45 ¢ 609.00 577.00 564.00 598.00 600,00
52 4% 20 600.00 586.00 582,00 594.00 593,00
53 45 40 595.00 596400 S95.00 594.00 588.00
54 45 60 S593.00 997.00 597.00 S991.00 587.00
59 45 80 S91.00 595.00 593.00 586.00 583.00
S 45 100 587.060 590.00 585.00 SE1.00 G77.00
57 45 120 586.00 584,00 5979.00 576.00 573,00
S8 4% 140 97%.00 S73.00 571,00 568,00 567.00
a9 35 0 615,00 582.00 573.00 600.00 604,00
60 35 20 607.00 598.00 594,00 600.00 597.00
61 38 40 600,00 600,00 599.00 S98.00 893,00
62 35 &0 S95.00 599.00 596.00 $590.00 $86.00
63 35 806 592,00 S$95.00 591,00 584.00 582.00
64 33 100 586.00 586.00 581,00 577.00 574,00
635 35 120 583,00 576400 572,00 568.00 567.00
66 25 0 623,00 526,00 389.00 610.00 610.00
&7 28 20 614.00 604,00 601.00 607.00 604,00
68 25 40 607.00 606.00 604,00 602,00 597.00
6% 25 60 59%.00 600,00 598,00 5921.00 088.00
70 25 &80 996400 596,00 5%90.00 S5&3.00 586.00
71 25 100 587.00 S580.00 573,00 569.00 368.00
72 15 ¢ 628.00 611.00 605.00 622.00 617.00
73 15 20 620,00 611,00 607400 615.00 611.00
74 15 40 610,00 604.00 604.00 604,00 S296.00
73 15 60 603,00 S992.060 599,00 992.00 586.00
76 15 80 580.00 580.00 581.00 S74,00 971.00
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comb. FTrEss., — Fr (mm water sgage) 18.00
cross flow temr. - tr (dedree celsius) 547.00
comize 3ir flow rate - mcr (mm water diff.) 30,00
cool air flow rate - mkr (mm water diff.) 74,00
natural gas flow rate - msr (mm water diff.) 15.00
natural gas total rFress. - esdr (rsi dasge) 0.00
air total Fress. - Fsar (mm water dase) 0.00
Jet temr., - tdr (desree celsius) 25.00
single Jet flow rate - msdr (s.cefom,) 1.10
wall temr, - tS (dedgree celsius) 268.00
wall temr, - té6 (desree celsius) 299.00
wall tems, — 17 (dedree celsius) 308,00
wall temr. ~ t8 (degree celsius) 369.00 .
wall temr. - t% (desree celsius) 266.00
wzll tems, - t10 (desree celsius) 271.00
me = 0,0164317 hkd/sec
mk. = 0,0808619 ka/sec
mg = 0,001162 kd/sec
m = 0,098455 kg/sec
¢ = 98276.6 rascal
1t = B20 desgree kelvin
td = 298 desgree kelvin
t9 = 541 dedree kelvin
té6 = 572 dedree kelvin
t7 = 581 desgree kelvin
t8 = 642 dedree kelvin
t? = 539 dedree kelvin
110= 544 dedree kelvin
ro = 0.4176 kd/cubic meter
roJ= 1,1491 kd&/cubic meter
v = 8.72 meter/sec
msJ= 0,0005753 ks/sec
vd = 12,60 meter/sec
dr = 2,79 density ratio
Jd = 5.7 momentum ratio
fr = 7152 froude number
sr = 6,13 sracing ratio
=t radius andle ti1 t12 t13
1 L] 0 782.00 775,00 749.00
2 95 20 792.00 788.00 770.00
3 95 40 798.00 793.00 773.00
4 95 60 798.00 796.00 774.00
S 95 80 798.00 796.00 776,00
6 95 100 779.00 788.00 76%.00
7 95 120 779.00 793.00 771.00
8 93 140 762.00 786,00 768.00
g 95 140 738.00 776,00 761.00
10 99 180 758.00 775.00 759.00
11 85 0 792.00 790,00 776.00
12 85 20 801.00 797.00 778.00
13 85 40 801.00 774.00

794,00

ti4

756.00
77700
782.00
786.00
7922.00
782.00
783.00
780.00
774.00
776.00
782.00
793.00
792.00

t15

749,00
772.00
782,00
779.00
782.00
777.00
776.00
780,00
776,00
777.00
769.00
787 .00
783.00
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60
80
100
120
140
160

791,00
777.00
765.00
759.00
748.00
741.00
737.00
812.00
806.00
792.00
772.00
761.00
754.00
744,00
736.00
734,00
725.00
810.00
800.00
780.00
762,00
756.00
745.00
738.00
734,00
726,00
718.00
810.00
789.00
771.00
760,00
749.00
741,00
732.00
728.00
718.00
710.00
80%9.00
788.00
76%9.00
737,00
751.00
741.00
727,900
716.00
804.00
786.00
770.00
758,00
747.00
733,00
719.00
806,00
792.00
776.00
757.00
741,00
720.00
803.00
791.00
763.00
748.00
707.00

787,00

776,00
780.00
776.00
769,00
760,00
754.00
810.00
793.00
777.00
768.00
768,00
771.00
762.00
753.00
747,00
738.00
798.00
771.00
766.00
762,00
765,00
762.00
753.00
744,00
732,00
721.00
775.00
756.00
760.00
765.00
764.00
754.00
742.00
727.00
713,00
703.00
752.00
752.00
759.00
761.00
758.00
748.00
727.00
708.00
737.00
751.00
75%9.00
757.00
750.00
735.00
706.00
747.00
764,00
761,00
750.00
738.00
704,00
767,00
771,00
750.00
738.00
701,00

767400
755.00
762,00
761.00
753.00
748.00
745.00
790.00
767.00
755,00
750.00
755.00
761.00
756.00
747.00
733,00
725.00
771.00
744.00
749.00
753.00
760.00
757.00
749.00
734,00
722.00
713.00
733.00
736.00
750.00
760.00
761,00
752.00
731.00
715.00
703.00
692,00
713,00
742.00
757.00
762.00
754.00
736.00
712.00
693,00
715.00
745.00
757 .00
756.00
744,00
719.00
688.00
732.00
760.00
761,00
754,00
731.00
691.00
750.00
768.00
7535.00
750,00
715.00

787,900
777.00
775,00
776 .00
762.00
757 .00

'756.00

801.00
797.00
784,00
768.00
768,00
T85.00
758,00
749.00

© 737,00

735.00
803.00
785.00
779.00
7¢8.00
“901.00
48,00
740.00
727.00
720.00
7i6.00
801.00
782.00
771.00
762.00
749,00
733.00
T19.00
708.00
700.00
693400
795.00
782400
766,00
731.00
731.00
717.00
701.00

668,00
79%2.00
793.00
763.00
736.00
688.00

782.00
768.00
766.00
763.00
752.00
747.00
752,00
792.00
78%.00
771,00
755%.00
747.00
T21.00
L oneU0
731.00
729.00
727.00
758,00
774400
7¢. .00
742.00
777.00
TLo.00
725,00
718.00
7.i%.00
714,00
756.00
765,00
744,00
73i5.00
722,00
718400
7:..00
T .00
7oL, 00
671,00
784.00
757.00
739.00
726400
71% .00
710.00
699.00
689 .00
782,00
757,00
73%.00
722.00
7067400
6%7.00
682.00
782.00
764,00
741,00
718,00
696,00
664,00
792.00
779.00
739.00
708.00
674,00

110.c
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comb., Fress. -~ pr {(mm water dade) 18.00
cross flow temp., - tr (dedsree celsius) 545.00
comb., air flow rate - mcr (mm water diff.) 30.00
cool air flow rate - wkr (mm water diff.) 72,00
natural sas flow rate - msr (mm water diff.) 15,00
natural gss total rress. — pssr (Fsi sade) 0.00
sir total rress. - Fsar (mm water sade) 0,00
Jjet temr. — tdr (dedree celsius) 27.00
cingle Jet flow rate — msdr (s.c.fems) 1.41
w2ll temr, - t5 (dedree celsius) 262,00
wsll temr, - té (degree celsius) 297.00
wall temr, - t7 (desree celsius) 301.00
wall temr. - 18 (desree celsius) 364.00
wzll temr. - t9 (desree celsius) 273.00
wall temr. — t10 (degree celsius) 281,00
me = 0.0164317 kd/sec
mk = 0.0797616 ks/sec
mg = 0.001162 kd/sec
m = 0.,09735% kd/sec
¢ = 98274.6 rascal
t = 818 degree kelvin
tJd = 300 desgree kelvin
t5 = 535 degree kelvin
té = 570 dedree kelvin
17 = 574 dedree hkelvin
t8 = 637 degree kelvin
t9 = 5446 degree kelvin
t10= 554 degree helvin
ro = 0.4186 ksg/cubic meter
rod= 1.1414 kdg/cubic meter
v = B.60 meter/sec
meJd= 0.0007374 ka/sec
vd = 16.26 meter/sec
dr = 2.73 density ratio
J = 9.7 momentum ratio
fr = 11972 froude number
er = 6.13 sracing ratio
st radius andgle ti1 t12 t13
1 95 0 776.00 769,00 742.00
2 L4 20 785,00 778.00 756.00
3 95 40 782.00 782.00 75%.00
4 95 60 781,00 779.00 754.00
] 95 80 771.00 775,00 756.00
6 95 100 761,00 775.00 755.00
7 95 120 752.00 770.00 752.00
8 95 140 745.00 770,00 759.00
b4 ?5 160 745,00 764.00 730,00
10 95 180 740.00 757.00 749.00
i1 85 (¢} 793.00 787.00 762.00
12 85 20 786.00 778.00 752,00
13 835 40 780,00 771.00 748,00

t14
752.00
771.00
772.00
773.00
775.00
771.00
765.00
771.00
761.00
764.00
777.G0
781.00
775.00

©t1s

750.00
768,00
765400
761.00
764,00
764.00
758.00
760.00
756.00
757.00
768400
776,00
766.00
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14 85 60 774,00 770.00 747.00 772.00 761.00

is 85 80 762,00 765.00 748,00 765.00 753.00
16 85 100 748.00 767.00 756.00 767.00 750.00
17 85 120 741.00 765.00 756.00 ~763.00 743,00 rdg.
18 8% 140 737.00 760.00 751.00 760.00 739.00 1l.c
19 85 160 732,00 754.00 744,00 757.00 742,00
20 85 180 730.00 749.00 740.00 ~ 748,00  740.00
21 75 0 796.00 782,00 752,60 791.00 792.00
22 75 20 786,00 763.00 734.00 778,00 771,00
23 75 40 767.00 754,00 734,00 763,00 752.00
24 75 60 755.00 757.00 744,00 759.00 747,00
25 75 80 751.00 763,00 755.00 759.00 737.00
26 75 100 742.00 759.00 753.50 754,00 T 734.00
27 75 120 737.00 755.00 754.00 752,00 733,00
28 75 140 734.00 749.00 743.00 744,00 728,00
29 75 1460 72%9.00 742.00 736.00° ~"737.00 " 724,00
30 75 180 725.00 737.00 728.00 733.00 720,00
31 65 0 797.00 764,00 727 .00 786.00 779.00
32 65 20 777 .00 749,00 726.00 769.00 762,00
33 65 40 760,00 751,00 742,00 763,00 743,00
34 65 60 753.00 758.00 755.00 759.00 738,00
35 65 80 742,00 757.60 75¢ .00 746,00 728.00
36 65 100 737.00 756.00 754. 00 747.00 730,00
37 65 120 734,00 749,00 747,00 735.00 721,00
38 65 140 732.00 742,00 734,00 729,00 718.00
39 65 160 728.00 733.00 725,00 720,00 710.00
40 65 180 719,00 726,00 717.00 716,00 708.00
41 55 0 793.00 747.00 704.00 776.00 775.00
42 S5 20 773.00 73%.00 729.00 763,00 751,00
43 55 40 756.00 480.00 752.00 762,00 742.00
44 55 60 748,00 757,00 759.00 751,00 730.00
45 55 80 740,00 755.00 756,00 744,00 727,00
46 55 100 738.00 752.00 750.00 734,00 721.00
47 55 120 734,00 745,00 738.00 722,00 716.00
48 55 140 717,00 726.00 720,00 708,00 701,00
49 55 160 717.00 717.00 707.00 702.00 699.00
50 55 180 710.00 704.00 693,00 690,00 689.00
51 45 0 796.00 730.00 712.00 776400 770.00
52 45 20 774,00 751.00 751.00 774,00 755.00
53 45 40 755,00 755.00 760.00 759.00 738,00
54 45 60 748,00 760,00 765.00 752,00 735,00
55 45 80 748.00 759,00 757.00 738.00 725.00
56 45 100 741,00 745 .00 741,00 722.00 713,00
57 45 120 732,00 733,00 720,00 707.00 701,00
56 45 140 718,00 715.00 699.00 690,00 650,00
59 35 0 796,00 736.00 734,00 787.00 778,00
&0 35 20 779,00 758,00 763.00 782,00 760.00
61 35 40 765.00 763.00 766.00 764,00 748,00
62 35 &0 760.00 762,00 766.00 752.00 737.00
63 k3 80 751.00 755.00 755.00 734,00 719,00
64 35 100 738,00 740.00 726,00 707.00 69%.00
65 35 120 724,00 715.00 657,00 684,00 685.00
66 25 0 808,00 758.00 755.00 804,00 787.00
&7 25 20 800.00 776.00 776.00 795.00 780,00
68 25 40 777.00 768.00 772.00 774.00 754,00
69 25 60 765.00 760,00 766,00 753.00 734,00
70 25 80 747.00 746,00 745,00 723.00 709.00
71 25 100 729.00 719.00 709.00 685,00 677.00
72 15 0 809,00 785.00 780.00 815.00 802.00
73 15 20 794,00 778.00 776,00 798.00 785.00
74 15 40 772.00 75%.00 766.00 774,00 754,00
75 i5 60 755.00 748,00 756.00 746.00 721.00
76 15 80 723,00 715.00 728,00 703,00 684,00
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KEKRXKKEKKK
file reauested 112,c
KXKKRKKKKK
comb. #ress. — Fr (mm water dgade) 20.00
cross flow temr, ~ tr {(desree celsius) 545.00
comb. 2ir flow rate — mer (mm water diff.) 30.00
coul 2ir flow rate ~ mkr (mm water diff.) 72.00
natural dga3s flow rate - mgr (mm water diff,) 15.00
natural gss total rFrress. - psdr (rsi dasge) .00
air total rress. - rsar (am water dasde) 0,00
Jet temr. - tdr (dedree celsius) 27.00
single Jet flow rate - msdr (s.c.f.m.) 1.54
wall temr, - t5 (dedree celsius) 266,00
wall temr. - té (desgree celsius) 3053.00
wall temr., - t7 (dedree celsius) 312.00
wsll temr., - tB (degree celsius) 370.00
wall temr., — t9 (dedree celsius) 279.00
wall temr, - t10 (desgree celsius) 284.00
me = 0.0164317 kg/sec
mk = 0,0797616 kdg/sec
mg = 0,001162 kd/sec
m = 0,097355 kd/sec
F = 98296.2 rascsal
t = 818 dedree kelvin
tJ = 300 dedgree kelvin
t5 = 539 dedree kelvin
té6 = 578 dedree kelvin
t7 = S8Y desree kelvin
t8 = 643 desree kelvin
t9 = 552 dedree kelvin
110= $S97 dedgree kelvin
ro = 0.4187 kdg/cubic meter
roJ= 1.1417 ksg/cubic meter
v = 8.60 meter/sec
msJ= 0.0008080 kse/sec
vd = 17.81 meter/sec
dr = 2,73 density ratio
J = 11.7 momentum ratio
fr = 143468 froude number
sr = 6.13 sracing ratio
et radius ansle tit t12 t13
1 95 0 740.00 750,00 751.00
2 95 20 782,00 779.00 753,00
3 93 40 777.00 774,00 747 .00
4 935 60 76%.00 767.00 744,00
5 95 80 761,00 768,00 744.00
6 25 100 752.00 770,00 752.00
7 ?5 120 746,00 770.00 754.00
8 95 140 742.00 765,00 757,00
9 S 160 738.00 758,00 747,00
10 95 180 734,00 755.00 747,00
11 S 0 788.00 784,00 761.00
12 85 20 779.00 767.00 740,00
13 85 40 771.00 760.00 736400

ti4

754.00
771.00
768.00
763.00
766.00
766400
766,00
766,00
758,00
7537.00
781,00
773,00
767.00

t13

749,00
765400
760.00
756.00
762400
758.00
755,00
751.00
745.00
747 .00
773.00
767.00
760.00
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760,00

756,00
743.00
736,00
736.00
732.00
729.00
799.00
778.00
759.00
751,00
744.00
736.00
734.00
733.00
729.00
723.00
788.00
775.00
756,00
746.00
739.00
738,00
737.00
730.00
727.00
719.00
788.00
764,00
749,00
746,00
744,00
736.00
734.00
728,00
717,00
712,00
794,00
771,00
758.00
751.00
747.00
738.00

720,00
797.00
781.00
767.00
760.00
749 .00
740,00
726.00
805.00
797.00
778.00
764,00
747.00
728.00
808.00
789.00
775.00
761.00
718.00
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760,00

762.00
761,00
7596.00
753.00
749.00
745.00
776.00
758.00
74%9.00
751.00
757.00
754.00
752.00
747.00
741.00
736.00
749.00
741.00
749.00
755.00
754.00
733,00
749.00
740.00
733.00
723.G0
737.00
738.00
751.00
758.00
738,00
747.00
743.00
731.00
715,00
708,00
731.00
748.00
763.00
762,60
758.00
747 .00
734,00
716,00
744,00
763.00
770,00
765,00
754,00
742.00
720,00
762.00
780,00
772,00
760.00
746,00
719.00
786.00
777.00
764.00
751.00
7i0.00

740.00
745,00
751.00
746.00
750.00
744,00
738.00
737.00
730.00
733.00
741,00
754.00
754.00
752,00
744,00
729.00
726,00
713.00
724.00
743.00
753,00
758.00
756 .00
745,00
734.00
724,00
716.00
708.00
730.00
751.00
760,00
761,00
747,00
735.00
720.00
706.00
698,00
718.00
750,00
768,00
765.00
757.00
740.00
721.00
699.00
742,00
765,00
770.00
766,00
754,00
732.00
703.00
762.00
778,00
774.00
763,00
744,00
710,00
782.00
776400
771.00
756,00
725,00

761.00
757.00
756.00
753.00
754.00
750.00
744.00
788.00
772.00
758.00
755.00
755.00
750.00
748,00
741.00
732.00
731.00
779.00
763.00
757.00
751.00
750.00
744,00
736.00
729.00
720.00
716,00
776,00
759.00
754.00
752.00
746.00

735,00

725.00
710.00
701,00
696.00
776.00
769.00
761.00
752.00
73%9.00
722.00
70%9.00
690.00
788.00
775.00
764.00
751.00
736,00
714.00
688,00
702.00
791.00
771.00
731.00
722.00
684.00
814.00
793.00
776.00
746.00
695,00

750.00
744,00
740.00
735.00
737.00
734.00
730.00
779.00
763.00
748.00
740.00
736,00
729,00
727 .00
726.00
722,00
719.00
77600
733,00
742,00
733.00
732.00
727.00
720.00
715.00
710400
707 .00
777.00
748.00
738.00
734.00
732.00
724,00
716,00
704.00
697.00
694.00
768.00
752.00
745.00
736.00
728.00
714,00
701.00
686,00
778.00
760.00
730.00
735.00
725.00
706.00
&686.00
788.00
778.00
755,00
731.00
716,00
677.00
800.00
778400
737.00
721.00
684,00

rdg.
12.c
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KEKKEXXKKXX

file reguested 113.c
KEKKKKKKKK
comb., fress. - Fr (mm water dade) 26.00
cross flow temr. - tr (dedgree celsius) 365.00
comb. air flow rate - mcr (mm water diff.,) 30,00
cool air flow rate — mkr (mm water diff,) 155.00
natural gas flow rate - mdr (mm water diff.) 15.00
natural dgas totasl Frress., - psdr (peci dage) 0,00
air total Ffress., - rsar (mm water sade) ¢.C0
Jet teme, - tdr (desree celsius) 26.00
single Jet flow rate - msJdr (s.c.f.m.’ 1.32
wall tear., - t5 {(dedree celsius) 200.00
wall temr, — té6 (dedree celsius) 236.00
wall temr., - t7 (dedree celsius) 240,00
wall temr, - 18 (desSree celsius) 296,00
wall temr. — t9 (desree celsius) 217.00
wall tems., - t10 (desgree celsius) 215,00
me = 0.01464317 ke/sec
mk. = 0.,1170290 kdg/sec
mg = 0.001162 kd/sec
m = 0,134623 kd/sec
¢ = 98355.1 rascal
t = 63B dedgree kelvin
td = 299 desree kelvin
15 = 473 dedree kelvin
té = 509 dedree kelvin
t7 = 513 dedgree kelvin
t8 = 349 dedree kelvin
t9 = 490 desree hkelvin
t10= 488 degree kelvin
ro = 0,5371 kdg/cubic meter
roJd= 1.1462 kg/cubic meter
v = 9,27 meter/sec
msJ= 0.0006%904 k&/sec
vd = 15.16 meter/sec
dr = 2,13 densitw ratio
J = 5.7 momentum ratio
fr = 12402 froude number
sr = 9,21 sracindg ratio
t radius andle t11 ti2 £13
1 ?5 0 607,00 60%.00 592.00
2 °5 20 611.00 610.00 603,00
3 25 40 615,00 616,00 608.00
4 9?5 60 613,00 613.00 608.00
] 95 80 614,00 612.00 605,00
-] 25 100 608,00 608.00 606.00
7 95 120 580.00 595.00 596,00
8 95 140 610,00 612,00 609.00
4 95 160 608,00 614.00 611,00
10 95 i80 607 .00 614,00 610.00
11 85 0 612,00 613.00 606.00
2 85 20 623.00 622,00 615.00
13 85 40 620.00 616.00 610,00

ti4

603,00
610.00
615,00
616,00
613,00
614.00
607.00
618.00
616.00
616400
613.00
622,00
620,00

604,00
609.00
614,00
617.00
615.00
619.00
614.00
622,00
619,00
618.00
612,00
620,00
620,00
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100
120
140
160
180

20
40
60
80
100
120
140

100

59B.00
608,00
616.00
613.00
613.00
609.00
608.00
621,00
624,00
602.00
618.00
616,00
616.00
609,00
610,00
604.00
975.00
608.00
624,00
621.00
619.00
617.00
614,00
609.00
605.00
603.00
S99.00
633.00
629.00
618.00
622.00
618,00
596.00
586.00
600,00
600,00
597.00
636,00
629.00
628.00
621.00
600,00
592.00
603.00
600.00
637,00
632.00
626.00
622.00
619.00
608,00
604.00
640.00
636,00
628.00
617.00
612,00
602,00
641.00
625,00
621.00
613.00
594.00

601.00
606.00
613.00
614.00
616.00
613,00
613,00
621,00
616.00
600.00
611,00
611.00
614.00
616.00
612,00
608.00
592.00
610.00
610.00
607 .00
611.00
614,00
611,00
610.900
608,00
605.20
602,00
613.00
605,00
607.00
614.00
615,00
604,00
598.00
603.00
600.00
594,00
603,00
603.00
614.00
615.00

605.00-

600.00
604.00
S96.00
598,00
609,00
615.00
616.00
615.00
607.00
598.00
602.00
618.00
619.00
612,00
60%9.00
S25.00
617.00
617.060
614.00
608.00
S594.00
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600.00
602.00
609.00
610.00
612,00
609.00
609.00
616.00
607.00
597.00
604,00
606400
611.00
610.00
611.00
607.00
599.00
603.00
S599.00
598.00
&06.00
610.00
612.00
610,00
610,00
604.00
601.00
594,00
592.00
603.00
614,00
615,00
611.00
608.00
605.00
599.00
591.00
581.00
594,00
611.00
615.00
612.00
610.00
607.00
596,00
581.00
606,00
615.00
617.00
617.00
610.00
601.00
593.00
614,00
618.00
615.00
613.00
601.00
608.00
618.00
616,00
612,00
603,00

613.00
612,00
613.00
614,00
616400
014,00
612,00
626,00
e238.00
614,00
611,00
611.00
614,00
613.00
613.00
610,00
603.00
623,00
621,00
4613.00
612,00
614.00
616.00
611,00
608.00
602,00
559.00
625,00
616.00
615,00
618.00
¢19.00
614,00
605,00
601.00
592.00
589.00
629,00
617.00
622.00
621,00
617,00
609,00
599.00
592,00
626,00
625,00
624,00
623,00
621,00
609.00
595.00
633.00
631.00
627.00
620,00
614,00
998.00
637.00
634.00
625,00
617.00
605.00

617,060 7

618.00
618.00
615,00
615,00
612.00
612,00
625,00
624,00
622.00
621,00
617,00
617.00
612,00
608.00
603.00
598.00
625.00
630,00
625.00
622,00
616.00
614.00
605.00
599.00
S5¢5.00
S93.00
634.00
633.00
627.00
626.00
618.00
&605.00
598.00
594.00
588.00
586,00
644.00
633,00
632,00
622,00
614,00
600.00
589.00
S587.00
643,00
636400
631.00
623.00
615.00
602.00
589.00
644,00
640.00
631.00
621.00
607.00
9925.00
643.00
636.00
628,00
616.00
604.00

rdg.
113.¢



223

XEXXRXXRXAK
file reauested 114.c
13333323233 ) .
comb. Press. - FPFr (mm water gade) 26,00 -
cross flow temr, - tr (desree celsius) 365.00
comb. air flow rate - mcr (mm water diff.) 30,00
cool air flow rate ~ mkr (mm water diff.) 155,00
natural gas flow rate - msr (mm water diff.) 15.00
natural sas total rress., - psdr (rei gage) 0.00
air totel rress. - rsar (mm water sasge) 0.00
Jet temr., - tdr (dedsree celsius) 26.00
single Jet flow rate - msdr (s.cefemie) 1.72
wall temr. - t5 (degree celsius) 200.00
wall temr., - té (dedree celsius) 235.00
wall temrs — t7 (dedree celsius) 241.00
wall temr. - t8 (desgree celsius) 295,00 )
wall temr., - t9 (dedree celsius) 217.00
wall temr. - t10 (dedree celsius) 216.00
me = 0.0164317 kg/sec
mk = 0.1170290 kd/sec
me = 0.001162 kd/sec
m = 0.134623 ksg/sec
¢ = 98355.1 rascal
t = 638 degree kelvin
td = 299 desgree kelvin
tS = 473 dedree kelvin
té = S0B desgree kelvin
t7 = 514 desgree kelvin
t8 = 548 dedree kelvin
t? = 490 dedree kelvin
t10= 489 dedree kelvin
ro = 00,5371 kg/cubic meter
roJ= 1.,1462 ks/cubic meter
v = 9,27 meter/sec
msJ= 0,0008996 ksg/sec
vd = 19.75 meter/sec
dgr = 2,13 densituy ratio
J = 9.7 momentum ratio
fr = 21057 froude number
sr = 9,21 sracing ratio
Ft radius andle ti1 ti12 t13 t14 t13
1 935 0 582.00 593.00 992.00 601.00 601.00
2 95 20 588,00 5%7.00 596.00 610.00 612,00
3 95 40 611.00 &£07.00 S97.00 605,00 607.00
4 95 &0 612,00 607,00 997.00 409,00 614,00
S 85 80 611,00 608.00 600.00 607.00 613.00
é 25 100 611,00 610,00 602,00 408.00 613,00
7 95 120 609,00 608,00 605,00 608,00 610.00
8 95 140 603.00 409 .00 607,00 611,00 614,00
k4 9% 160 602.00 610,00 608.00 612.00 612,00
10 95 180 600.00 606.00 404,00 611,00 611.00
11 85 0 616.00 615,00 607.00 616.00 614.00
12 8% 20 618.00 609.00 598.00 611.00 615.00
13 8% 40 613.00 603,00 594.00 609.00 618.00
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60 613.00 603.00 597.00 608.00  616.00
80 610.00 604,00 601,00 607.00 616,00
100 610.00 608,00 608.00 610.00 613,00
120 582,00 598.00 603,00 607.00 609,00 .,
140 571.00 594.00 601,00 608,00 606,00 TCBe
160 570.00 591.00 600,00 609.00 606.00 114ec
180 563.00 587.00 598.00 607.00 60&6.00
0 615.00 609.00 596.00 615,00 618.00
20 618.00 601,00 590.00 611.00 624.00
40 601,00 592,00 588.00 662,00 £17.00
60 593,00 593,00 594,00 403,00 615,00
80 588,00 597.00 602.00 407.00 613.00
100 585.00 598.00 605.00 610.00 610.00
120 580,00 595,00 604,00 610.00 605.00
140 576,00 595,00 606.00 609,00 601.00
160 572.00 590.00 601,00 7 405.00 T 599.00
180 S67.00 585.00 596.00 602.00 598,00
0 621,00 603,00 586.00 618,00 625.00
20 619.00 596,00 587.00 609.00 625.00
40 616,00 600.00 597.00 607,00 623.00
60 617.00 611.00 611,00 613.00 619,00
80 613,00 610.00 612,00 614,00 616,00
100 613,00 613.00 613.00 614,00 611,00
120 608,00 611.00 613,00  613.00 603,00
140 605,00 667.00 608.00 606,00 597.00
160 604,00 606,00 608.00 603,00 595,00
180 596,00 601.00 600,00 5%8.00 594,00
0 626,00 594,00 574,00 618.00 634,00
20 623.00 598,00 592,00 610,00 630,00
40 604.00 603.00 607.00 612.00  623.00
60 601,00 605.00 610,00 615.00 61%.00
80 594,00 603,00 612.00 615.00 613.00
100 591.00 600,00 610,00 612.00 604,00
120 603.00 606,00 610,00 607.00 598.00
140 599.00 602,00 604,00 599,00 593.00
1460 599.00 600,00 599.00 594.00 588.00
180 597.00 594,00 593.00 589,00 585.00
0 631.00 589.00 577.00 616.00 637.00
20 629.00 607,00 604.00 618.00 634,00
40 626,00 615,00 616.00 621,00 629,00
60 621,00 616.00 619.00 623.00 624,00
80 61%9.00 617.00 618.00 620,00 614,00
100 591.00 600.00 611,00 610.00 603.00
120 588.00 599,00 605.00 59%.00 592,00
140 579.00 588,00 593.00 594.00 587.00
0 621.00 588,00 588.00 623,00 638,00
20 630.00 611.00 613,00 627.00 637.00
40 625,00 619,00 620,00 627,00 631,00
60 623.00 619,00 620.00 654400 624.00
80 617.00 614,00 617.00 620,00 616.00
100 610.00 608,00 611.00 608,00 600,00
120 603.00 598,00 600,00 597,00 593.00
0 642,00 610.00 605,00 633.00 645,00
20 638.00 625.00 623.00 635.00 640.00
40 630.00 623,00 624,00 631.00 633,00
60 625,00 620,00 621.00 624.00 25.00
80 598.00 603,00 611.00 614,00 611.00
100 590.00 595.00 603,00 602,00 596,00
0 642.00 628,00 623.00 644,00 647.00
20 632,00 626,00 626.00 637.00 639,00
40 625,00 618,00 620,00 27.00 629,00
60 614,00 611,00 617.00 650,00 619.00

80 591.00 590.00 605.00 605,00 601.00
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AOKK0K 30K X K KX
file recuested 115.c
132233887 ¢
combs Fress. - Fr (mm water dgade) 26.00
cross flow temr., - tr (desree celsius) 365.00
comb. 8ir flow rate - mer (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.) 133,00
natural gas flow rate ~ mgr (mm water diff.) 15,00
natural gas total rress. - psdr (psi dage) 0,00
air total Press. - psar (mm water dazde) 0,00
Jet temr. — tdr (desree celsius) 26.00
single Jet flow rate - msir (s.c.f.m.) 1.89 -
wall temr, - 15 (degree celsius) 200,00
w3ll temr., - té6 (dedgree celsius) 235,00
wall temr. - 17 (desree celsius) 240.00
wall temr., - t8 (dedree celsius) 297.00
wall temr. - t9 (desgree celsius) 217,00
wall temr., - t10 (degree celsius) 213.00
me = 0.0164317 kdg/sec
mk. = 0,1170290 kg/sec
mg = 0.001162 kdg/sec
m = 0.134623 k€/sec
F = 983353.1 rascal
t = 638 desdsree kelvin
td = 299 desree kelwvin
15 = 473 degree kelvin
té = 508 dedgree kelvin
t7 = S13 dedree kelvin
t8 = 370 desree kelvin
t9 = 490 desree kelvin
t10= 486 desgree kelvin
ro = 0.5371 kdg/cubic meter
roJ= 1.1462 kg/cubic meter
v = 9.27 meter/sec
ms.ji= 0,0009885 ke/sec
vd = 21,71 meter/sec
dr = 2,13 densits ratio
J = 11,7 momentum ratio
fr = 25425 froude number
sr = 9.21 sracing ratio
et radius andle t11 t12 t13 t14 tis
1 23 0 579.00 589.00 585.00 596.00 599.00
2 95 20 611,00 606,00 596.00 612,00 615.00
3 95 40 602,00 996,00 586.00 598.00 606.00
4 95 60 606,00 599,00 5%1.00 602,00 609.00
] 25 80 608.00 602,00 595.00 601.00 608,00
é 9?5 100 589.00 5946.00 596,00 602.00 607,00
7 95 120 606,00 607.00 606,00 610.00 611,00
8 25 140 288.00 603,00 604,00 607,00 408.00
9 5 160 598.00 606,00 603,00 610,00 610.090
10 23 180 600,00 610.00 611,00 614,00 610,00
11 85 [} 617.00 613,00 603,00 616,00 615,00
12 85 20 619.00 605,00 591.00 609.00 618.00
13 8% 40 612.00 598.00 589.00

606,00 617.00
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14 8% 60 58%9.00 589,00 S88.00 598,00 611.00
15 8% 80 285.00 594,00 598.00 603,00 611.00
14 85 100 579.00 593,00 600.00 605.00 608.00
17 895 120 871,00 592.00 600.00 605,00 604.00
ig 835 140 567.00 591.00 600.00 606.00 603,00 rdg.
19 85 160 561,00 586.00 598.00 606.00 603,00 b.c
20 8% 180 596,00 605.00 607.00 613,00 608.00
21 75 0 600,00 594.00 585.00 612,00 620.00
22 75 : 20 614,00 594,00 5835.00 606.00 623.00
23 75 40 613.00 596.00 591.00 604,00 620,00
24 75 60 615.00 606.00 603.00 606.00 616,00
25 7% 80 600.00 604.00 605,00 605.00 610,00
26 75 100 585.00 600.00 605,00  609.00 409,00
27 75 120 573.00 3992.00 603,00 608.00 603,00
28 75 140 974,00 593.00 606.00 609.00 601.00
29 7% 160 372.00 992.00 601,00 7 332,00° 325.00
30 75 180 566,00 585.00 597.00 601.00 5%5.00
31 65 0 601.00 £83.00 $570.00 604,00 621.00
32 65 20 599.00 383,00 S82.00 - 604,00 623,00
33 65 40 598,00 395.00 595.00 602.00 616.00
34 63 60 594,00 600.00 605.00 607.00 614,00
35 65 80 590.00 602,00 608,00 611.00 612,00
36 65 100 584,00 S29.00 608.00 611.00 606.00
37 65 120 578,00 595.00 605.00 606.00 599.00
38 ] 140 975.00 592.00 604,00 601.00 601,00
39 65 160 576.00 S592.00 601.00 598.00 591.00
40 65 180 572.00 588.00 596,00 $596.00 592,00
41 55 0 610.00 580.00 570.00 609.00 631,00
2 S35 20 601.00 589.00 592.00 607.00 626,00
43 59 40 601.00 601.00 606.00 612.00 624,00
44 55 60 612,00 612.00 614,00 613.00 616,00
45 59 80 594.00 604,00 611.00 614.00 610,00
46 S5 100 604,00 609.00 614,00 614,00 607.00
47 S5S 120 610,00 613.00 615.00 610.00 599.00
48 55 140 601.00 603,00 603,00 601.00 597.00
49 55 160 584,00 595.00 597.00 591.00 986,00
30 55 180 595.00 594,00 592,00 S$91.00 587.00
51 45 0 618.00 584,00 583,00 617.00 &37.00
o2 45 20 610,00 600.00 605,00 617.00 632,00
S3 45 40 609.00 609,00 613,00 621.00 627.00
54 45 60 621.00 619.00 619.50 622.00 622,00
oo 45 80 617.00 616,00 62¢. 00 620.00 615.00
S6 45 100 609,00 60%.00 614,00 612,00 605.00
57 45 120 608.00 607.00 609.00 605.00 S599.00
S8 45 140 602,00 598.00 569.460 S95.00 S89.00
99 33 0 639,00 602,00 599.00 627.00 643,00
60 35 20 631,00 617.00 617.00 629,00 638,00
61 35 40 626,00 622,00 623,00 628.00 633.00
62 33 60 622.00 620.00 620.00 625.00 626.00
63 35 80 618.00 616.00 619.50 621,00 615.00
64 33 100 612,00 610.00 614.00 611.00 604.00
&3 35 120 589.00 594,00 601,00 596.00 590.00
66 25 0 635,00 614.00 611.00 635,00 644,00
67 25 20 625,00 620.00 625.00 635,00 638.00
68 25 40 614,00 615,00 621,00 629.00 630,00
69 25 60 604,00 608.00 618,40 624,00 621.00
70 25 80 610,00 610,00 616,00 617.00 613,00
71 25 100 602,00 597.00 603,00 603.00 S98.00
72 13 0 641,00 630.00 626,00 643.00 642,00
73 15 20 635.00 629,00 627.00 636,00 636.00
74 15 40 623.00 618,00 622.00 629.00 628,00
73 15 60 615.00 612,00 &17.u0 620.00 618.00

76 15 80 586,00 591.00 605.00 606.00 603.0¢0



133333333 %5
file recuested 11é.c
j2 3333930 ¢1
comb. Fress. - Fr {(mm water gage) 15.00
cross flow temr., - tr (dedree celsius) 550.00
comb. 3ir flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.) 70.00
natural dgas flow rate - msr (mm water diff.,)
natural gas total rFress. - rsdr (rsi dade) 0,00
air total fress. - Fsar (mm water gase) 0.00
Jet temr. - tir (degree celsius) 27.00
single Jet flow rate — msdr (s.Ccofottis) 1.07
wall temr, - tS (dedree celsius) 270.00
wall temr., - t6 (desree celsius) 298.00
wall temr, - t7 (dedree celsius) 297,00
wall temr. - t8 (degree celsius) 362,00
wall temr. - t9 (degree celsius) 262.00
wall temr, - t10 (desree celsius) 272.00
me = 0.0164317 kg/sec
mk = 0.0786460 kdg/sec
ms = 0,001162 kd/sec
m = 0.,096240 kg/sec
= 98247.2 rascel
t = 823 dedgree kelvin
td = 300 dedree kelwvin
19 = 543 degree kelvin
té = 571 dedree kelvin
t7 = 570 dedgree kelvin
t8 = 635 desgree kelvin
t¢ = 533 desgree kelvin
t10= 545 dedree kelvin
ro = 0.,4159 ksg/cubic meter
roJd= 1.1411 k€/cubic meter
v = B.96 meter/sec
msJd= 0,00035%96 kd/sec
vd = 12.34 meter/sec
dr = 2.74 density ratio
Jd = 5.7 momentum ratio
fr = 6874 froude number
sr = 9.21 sracindg ratio
Frt radius &andle ti1 t12 t13
1 95 [« 781.00 778.00 750,00
2 93 20 79%.00 796,00 776.00
3 35 40 805.00 798.00 776.00
4 95 40 806,00 798,00 779.00
S 23 80 803,00 791.00 771.00
é 95 100 808.00 794,00 769.00
7 93 120 800.00 790.00 768.00
8 9% 140 795,00 795.00 768,00
? 95 1460 789.00 787.00 761,00
10 95 180 777,00 783,00 764.00
i1 85 0 807.00 805.00 784,00
12 85 20 813.00 805.00 779.00
13 83 40 802.00 788.00

. 227

15.00

765.00

t14

763,00
781.00
787 .00
794,00
794,00
789,00
785.00
784,00
776,00
781,00
793,00
797.00
787.00

t15S

753.00
779,00
782.00
794.00
801.00
800.00
797.00
799.00
794.00
7796.00
780,00
794.00
794.00



14
15
16
17
i8
i¢

21
22
23
24
25
26
27

28

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
44
47
ag
49
50
51
52
53
54
55
S6
57
58
59
60
&1
62
63
64
65

67
68
69
70

72
73
74
75
76

o Lhen
L et cnen

100
120
140
160
180

20
40
60
80
100
120
140
160
180

40
60
80
100
120
140
160
180

20

40

80
100
120
140
160
180

20
40
60
80
100
120
140

40
60
80
100
120

20
40
60
80
100

20
40
60
80

800,00

799.00
798.00
794.00
780,00
773.00
760.00
814.00
807.00
803,00
801.00
797.00
795.00
784,00
772.00
764.00
750.00
812.00
807.00
800.00
793.00
791.00
78%9.00
779.00
767.00
756.00
746.00
817.00
805.00
798.00
794,00
783.00
780.00
761,00
747.00
743.00
736.00
817.00
802,00
791.00
787.00
780.00
766,00
747.00
738.00
812,00
802.00
791.00
783.00
762,00
744,00
728.00
814.00
802.00
780.00
764,00
746.00
719.00
799.00
780.00
759.00
744,00
700.00

779.00
777.00
778.00
780,00
775.00
780.00
775.00
807,00
783.00
770.00
771.00
773.00
777.90
772.00
773.00
761.00
735.00
789.00
764,00
764,00
764.00
772.00
771.00
766,00
756,00
750,00
745.00
771,00
735.00
764,00
772,00
766,00
758.00
747,00
73%.00
732.00
721.00
747.00
758.00
767.00
768,00
757.00
748,00
734.00
716.00
745.00
767.00
772.00
765.00
746,00
731.00
704,00
760.00
777.00
767.00
748.00
735,00
701.00
780.00
771.00
748.00
734,00
693,00

~228

©759.00
757.00
763.00
761.00
757.00
761.00
755.00
782.00
758.00
752.00
757.00
762,00
763.00
760.00
763,00

755.00

751.00
756,00
741.00
751.00
762.00
767.00
766,00
763.00
762,00
754,00
743,00
726,00
739.00
759.00
766,00
763.00
759.00
759.00
750.00
738.00
718.00
720.00
752.00
764.00
766,00
739.00
756400
750,00
725.00
732.00
765,00
770.00
765.00
756,00
745,00
718.00
735.00
773.00
768,00
736,00
747.00
716.00
771.00
769.00
792.00
746.00
716400

776400

775.00

 780.00

778.00
776.00
778.00
773.00
802,00

793,00

777.00
774.00
778,00
779.00
779.00
782,00

767.00

764.00
800.00
786,00
773,00
772.00
782.00
782.00
781,00
771.00
749,00
739.00
797.00
778.00
776.00
781.00
781.00
778.00
759,00
738.00
721.00
710.00
796.00
783,00
77%.00
788.00
775.00
764.00
738.00
712.00
799.00
797.00
791.00
782,00
773.00
747.00
710.00
810.00
799,00
783.00
770.00
752,00
709.00
§11.00
788.00
761,00
750.00
713,00

792.00
791.00

796,00

$793.00

786.00
786.00
774.00
798.00
804.00

- 797,00

795.00
797.00
785.00
775,00
761.00

"747.00

739,00
804.00
809.00
800.00
792.00
789,00
773.00
751.00
732,00
718,00
713,00
812.00
806.00
795.00
789,00
781.00
756,00
727.00
709.00
700,00
695.00
614.00
804.00
791.00
786.00
765.00
737.00
711.00
695,00
813.00
803,00
794,00
780,00
757.00
726,00
697,00
813,00
799,00
782,00
767,00
739,00
700,00
802,00
779,00
755,00
744,00
70%.00

rdg,
116.¢
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1332233338
file recuested 117.c
KXRKRKNKKK
comb. pPress., - Fr (mm waler dade) 16.00
cross flow temr. - tr (dedree celsius) 553.00
comb. air flow rate - mcr (mm water diff.) 30.00
coal air flow rate - mkr (mn wster diff.) 56,00
natural gas flow rate - msr (mm water diff.,) 15.00
neztural sas totsl rress. — regr (rsi dadge) 0.00
air totsl rress. - Fsar (mm water sgase) 0.00
Jet tems., - tdr (desgsree celsius) 30,00
single Jet flow rate - wmsdr (s.c.feme) 1,36
wall temr. - t5 (desree celsius) 270.00 T
wall temr. - té6 (dedree celsius) 298.00
wzll temer, - t7 (desree celsius) 298.00
wall temr., - t8 (dedree celsius) 360.00
wzll temse., — t%? (desdree celsius) 261,00
wsll temr., - t10 (dedgree celsius) 272,00
mc = 0.0164317 ks/sec
mk. = 0.07636460 ks/sec
mg = 0.001162 hksd/sec
w = 0.093960 ksg/sec
» = 98257 rascsal
t = 826 dedree kelvin
tJ = 303 dedree kelvin
t5 = 543 dedree kelvin
t6 = 571 dedree kelvin
t7 = 571 dedgree kelvin
t8 = 633 dedree kelvin
19 = 534 degree kelvin
1£10= 5435 degree kelvin
ro = 0,4145 ks/cubic meter
roJ- 1,1299 kg/cubic meter
v = B8.39 meter/sec
msJd= 0,0007113 ke&/sec
vd = 15.84 meter/sec
dr = 2,73 density ratic
J = 9.7 momentum ratio
fr = 11368 froude number
sr = ©.21 sracing ratio
rt radius andle ti1l ti12 t13 tia
i LA 0 791,00 78%9.00 762.00 775.00
2 ?5 20 79%9.00 790.00 764,00 780.00
3 95 40 803.00 790.00 765.00 7686 .00
4 @5 &0 803.00 783.00 759.00 779.00
5 95 80 807.00 787.00 764.00 782.00
é @5 100 802.00 789.00 767.00 777 .00
7 23 120 797.00 790.00 768.00 779.00
8 95 140 791.00 788.00 769.00 782,00
E4 95 160 778.00 789,00 767.00 781.00
10 95 180 771.00 783.00 766,00 783,00
11 85 0 808.00 800.00 777.00 794,00
12 85 20 812.00 786,00 760,00 786.00
13 85 40 808,00 774.00 753.00 783,00

t15

763.00
780.00
792.00
688.00
791,00
789.00
792,00
792.00
790,00
793.060
788.00
795.00
802.00
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100

100
120

801,00

797.00
797.00
789,00
779.00
769,00
759,00
80%.00
810.00
806,00
796.00
793,00
795.00
783,00
772.00
764.00
756.00
816.00
80B.00
802.00
797.00
793.00
789,00
778.00
768,00
761,00
754,00
818.00
807.00
798.00
798.00
791,00
781.00
768,00
759.00
748,00
743.00
814.00
805,00
801.00
794,00
785,00
771.00
757.00
741,00
816.00
810.00
800.00
785,00
771.00
755.00
734.00
822,00
805.00
789.00
770,00
751.00
731.00
810,00
786.00
764.00
751,00
707.00

770.00
76%.00
775,00
781.00
782,00
778.00
777400
787,00
766.00
764,00
768.04
772,00
778.00
777.00
772.00
769.00
766.00
769.00
756.00
766,00
771,00
776.00
776..0
768,00
761 .00
755.00
752.00
74%9.40
756400
770.00
781.00
774,00
766.00
754.00
748.00
738.00
730.00
740.00
765.060
777.00
777.00
770.00
754.00
745,40
723.00
751.00
7681.00
783.00
7468.00
735.00
741.00
713.00
777.00
787.00
775.00
758.00
740,00
711,00
798.00
778,00
757 .00
740,00
699.00

230 _

733.00
757.00
768.00
767.00
766.00
762.00

763,00

757.00
741.00
751.50
764.00
771.060
773.00
769.00
767,00
766.00
759.00
732.00

739.00

761.00
772.00
773.00
773.00
768.00
764,00
762.00
750.00
720,00
755.00
773.00
780.00
768,00
769,00
766.00
758.00
746.00
727.00
727.00
768,900
777.00
774.00
771.00
765.70
757.00
734,00
745.00
781.00
782.00
768.00
766.00
756.00
728.00
773.00
786.00
774,00
765,00
753.00
725,00
790,00
776.00
760,00
751,00
725.00

771.00
76%9.00
775.00
784,00
783.00

780.00

782,00
798.00
779.00
771.00
771.00
780,00

78B6.00

788.00
786.00

781,00

769.00
793,00
774,00
772.00
775,00
784.00
788.00
786,00
771,00
758,00
748,00
789.00
779.00
782.00
792,00
782.00
786,00
770.00
745,00
732,00
720.00
786.00
790,00
788.00
790.00
791.00
772.00
748,00
719.00
796.00
802,00
801.00
786,00
776400
757.00
721,00
819.00
809.00
790,00
780,00
760,00
720,00
817.00
794,00
771.00
756.00
722.00

792.00
788.00
789.00
791.00
783.00

777,00

776.00
804,00
798,00
798400
794.00
795.00

"78%9.00

776,00
765.00
756.00
745.00
812.00
806,00
§00.00
792,00
78%.00
779,00
7355.00
737.00
725,00
720,00
818.00
813.00
802.00
796.00
779.00
762.00
735400
715.00
712,00
703.00
816.00
808.00
799.00
789.00
778.00
747,00
721,00
700,00
821,00
808.00
802.00
783,00
763.00
737.C0
706.00
823.00
804,00
788,00
774.00
750,00
711.00
808.00
785.00
768,00
752,00
715,00

rdg.
117.¢



KKRK KKK KKK
file reauested iig.c
13333338334 o
comb. Fress, — T (mm water dade) 16,00
cross flow temr., — tr (desree celsius) 560.00
comb. 2ir flow rate - mcr (mm water diff.) 30,00
cool sir flow rate - mkr (mm water diff.) 66.00
natural dgas flow rate - mgr (mm water diff,) 15.00
natural dgass totsl rress. -~ esdr (rsi dase) 0,00
air total rress., — rsar (mmn water sage) 0,00
Jet temr, - tdir (dedree celsius) 31,00
sindle Jet flow rate - msdr (s.cefoms? 1.50
wall tems, - 15 (degree celsius) 274.00
wall temr., - té6 (desree celsius) 311,00
wall tems., - t7 {(dedree celsius) 310.00
wall temr, - t8 {(dedree celsius) 375.00
wzll temr, - t9 (desree celsius) 277.00
wall tewsr, - 110 (dedree celsius) 283.00
me = 0.,0164317 k&/sec
mk. = 0,0763660 hd/sec
mg = 0,001162 kd/sec
m = 0,093960 hda/sec
¢ = 98257 rascal
t = 833 dedgree kelvin
tJ = 304 dedree kelvin
tS = 547 degree kelvin
té6 = S84 degree kelvin
t7 = $83 dedgree kelvin
t8 = 648 degree kelwvin
t9? = S50 dedree kelvin
t10= 556 dedree kelvin
ro = 0,4110 kdg/cubic meter
roJd= 1,1262 kg/cubic meter
v = 8.456 meter/sec
me.J= 0.0007819 kd/sec
vd = 17,48 meter/sec
dr = 2.74 density ratio
J = 11.7 wmomentum ratio
fr = 137846 froude number
sr = 9,21 sracing ratio
Ft radius angle ti1 t12 t13 t14 115
1 95 0 788.00 783.00 761.00 770.00 764.00
2 95 20 804,00 788,00 760.00 777,00 778.00
3 ?5 40 806,00 784,00 797.00 779.00 788,00
4 25 60 800.00 772.00 750,00 771.00 785,00
S 95 80 793,00 772.00 754,00 769,00 782.00
é ?5 100 793.00 776.00 762,00 771,00 780.00
7 ?5 120 787,00 777.00 764,00 781.00 791.00
8 95 140 767,00 775.00 764,00 780,00 782.00
9 25 160 766,00 780.00 768.00 782.00 785,00
10 3 180 796,00 777.00 762,00 777 .00 784.00
11 85 0 808,00 790.00 760,00 788.00 787.00
12 85 20 806.00 774,00 745.00 781.00 793,00
13 8% 490 800,00 763.00C 745,00 768,00 789.00
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85 60 800.00 768.00 '754.00 769,00 795.00
85 80 795.00 769.00 763.00 768,00 783,00
85 100 788.00 771.00 765.00 774,00 780,00
85 120 783.00 773.00 766.00 779400 783.00
85 140 768.00 777.00 767.00 762,00 776.00 Tdg.
85 160 762.00 776.00 763.00 775.00 771.00 118.c
as 180 749.00 772.00 762,00 T 7€0.00 773.00
75 0 812.00 774,00 737.00 7685.00 797.00
75 . 20 804,00 755.00 734,00 770.00 802.00
75 49 798.00 757.00 749,00 765.00 795.00
75 60 793.00 763,00 765.00 762.00 786,00
75 80 791.00 773.00 772.00 775.00 784,00
75 100 785,00 775.00 770,007 7 780.00 77%9.00
75 120 780,00 774,00 768,00 782.00 770.00
75 140 771.00 772.00 766.00 777.00 758,00
75 160 763.00 769.00 < 767.00 T 779.00 748.00
75 180 752.00 762.00 757.00 770.00 741.00
65 0 814,00 753.00 720.00 779,00 §08.00
65 20 803.00 750,00 740.00 7¢7.00 602,00
65 40 794,00 761,00 761.00 770400 797.00
65 60 793.00 772400 774.00 777,00 754,00
65 80 787.00 775.00 777,00 753,00 782.00
65 100 783,00 775.00 772.00 765,00 772.00
65 120 774,00 770,00 770.00 751,00 754,00
6% 140 768.00 762.00 765.00 770400 737.00
65 160 757.00 751.00 759.00 745.00 726,00
65 180 748,00 751,00 751,00 745,00 720.00
55 0 813.00 739,00 719.00 750.00 £13.00
55 20 804.00 757.00 758.00 777.00 810,00
55 40 795.00 770.00 773,00 782,00 797.00
55 60 - 791,00 776.00 776,00 785,00 792,00
55 80 788.00 777.00 772.00 786.00 782.00
55 100 779.00 764,00 76%.00 7¢3.00 761.00
55 120 769.00 757.00 769.00 771,00 739.00
55 140 757.00 746,00 756.00 747,00 720.00
55 160 753.00 742,00 746,00 733.00 711,00
55 180 741,00 731.00 728.00 718,00 702.00
45 0 811.00 739,00 737.00 764,00 816.00
45 20 804,00 766400 770.00 7E7.00 813.00
45 40 798.00 778.00 779.00 795.00 801.00
45 60 795.00 779.00 776.00 7%0.00 789,00
45 80 786.00 768.00 772.00 767.00 774,00
45 100 769.00 754,00 764.00 771.00 747,00
45 120 757.00 744.00 752.00 746,00 722,00
45 140 741.00 721.00 730.00 722.00 703.00
35 0 811.00 757.00 759.00 806.00 825.00
35 20 80%.00 784,00 783.00 804,00 810.00
35 40 801.00 784,00 783,00 799,00 796,00
a5 60 780400 766,00 768.00 786,00 783.00
35 80 769.00 752,00 762,00 773.00 761,00
3s 100 754,00 741.00 753.00 749,00 731,00
] 120 733,00 714,00 727.00 723,00 708.00
25 0 814.00 780.00 777.00 817.00 818,00
25 20 805.00 789,00 784.00 801.00 802.00
25 40 791.00 778.00 776,00 790.00 788,00
25 60 770,00 756.00 762,00 774.00 771.00
25 80 754,00 742,00 757.00 762,00 751.00
25 100 733.00 712.00 724,00 722,00 713.00
15 0 808.00 799.00 793.00 22,00 B811.00
15 20 789.00 783.00 782.00 795.00 786,00
15 40 766,00 759,00 764.00 773.00 767.00
15 60 749,00 741.00 755,00 758.00 752.00
15 80 700,00 694,00 722.00 751.00 716,00
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KEKKRKNEKK
file reauested 11%.c
EERRKRKXKKKKX
combe. Fress. — Fr (mm water dade) 30.00
cross flow tems, — tr (dedree celsius) 373,00
comb, 8ir flow rate - mer (mm water diff.) 30.00
cool eir flow rate - mhr (wm water ciff.) 135.00
natural dgas flow rate - mgr (mm water diff.) 15.00
naturasl gas total Press. - pssr (rsi dgade) 0.00
air total Fress. - rsar (mm water dase) .00
Jet temr. - tdr (degree celsius) 28.00
single Jet flow rate - msJdr (s.Ccoefoms) 1.32
wall temr., - 13 (desree celsius) 205.00
wall temr. - té (dedree celsius) 229.00
wall temr., - t7 (desree celsius) 233,00
wall temr. - tB (desree celsius) 302.00
wzll temr., - t9 (desree celsius) 217.00
wall temr, - t10 (degree celsius) 219.00
me = 0.0164317 bkd/sec
mk. = 0,1170290 kd/sec
mg = 0,001162 ka/sec
m = 0,134623 k&/sec
¢ = 983%4.3 rascsal
t = 646 dedree hkelvin
td = 301 degree helvin
tS = 478 dedree kelvin
té = 502 desree kelvin
17 = 506 desree kelvin
t8 = 375 desree kelvin
t% = 490 dedree kelvin
t10= 492 dedree kelvin
ro = 00,5307 kd/cubic meter
rod= 1.1390 k&g/cubic meter
v = 9.3%9 meter/sec
msJd= 0,0006904 keg/sec
vd = 15,26 meter/sec
dr = 2.15 density ratio
J = 3,7 momentum ratio
fr = 12494 froude number
sr = 3.0% sracing ratio
Pt radius andgle tii t12 t13
i ?S 0 608,00 606.00 596.00
2 95 20 613.00 614.00 610.00
3 95 40 620.00 620.00 616.00
4 99 &0 620.00 61%9.00 615.00
4] 25 80 620,00 624,00 623.00
6 95 100 614,00 619.00 618.00
7 95 120 614,00 618.00 616,00
8 9 140 581.00 592.00 601.00
g 25 160 596.00 3599.00 602,00
10 g5 i80 584,00 588.00 596.00
11 85 0 591.00 599.00 598.00
12 85 20 592400 602,00 605.00
13 8S 40 601,00 612,00 616.00

t14

401,00
614.00
621.00
618.00
628,00
624,00
624,00
614,00
614,00
608,00
611,00
616.00
625.00

t15

603,00
611.00
618.00
617 .00
624,00
623,00
&21.00
618,00
GZE 00
614,00
612.00
616.00
625.00
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60 501,00 612.00 615.00  622.00 624,00
80 594,00 608.00 612,00 622.00 621,00
100 602.00 608.00 610,00 618.00 618,00
120 596.00 599.00 603,00  612.00 7 614.00
140 593.00 593.00 598.00 605.00 606.00
160 586.00 586.00 596,00 597.00 603,00 rdg.
180 582.00 552.00 586,00 585,00 601,00 119,¢
0 604,00 613,00 612,00 624.00 623,00
20 610,00 621,00 ¢23.00 63G.00 629.00
40 - 613,00 622,00 624,00 632.00 629,00
60 598.00 614,00 617.00 627.00 628,00
80 580,00 595,00 604.00 616,00 619,00
100 568,00 580,00 594,00 606,00 405,00
120 555.00 567.00 584.00 595.00 596,00
140 549,00 561,00 576,00 588.00 593,00
1460 547.00 560.00 £73.60 584,00 590,00
180 542,00 556.00 68,00 580.00 590,00
0 611.00 622,00 £22,03 631.00 631.00
20 616,00 626,00 (26,10 634.00 633,00
40 607,00 625,00 224,00 633.00 633,00
60 575.00 557.00 201,00 613,00 615,00
80 560,00 576.00 TES. D 60C 00 600,00
100 553,00 564,00 3 58°.00 586,00
120 547.00 561,00 S8Z.00 582,00
140 543,00 554,00 576 .00 580.00
160 542,00 556,00 S75.00 581.00
180 540,00 556,00 572.00 580.00
0 618.00 627.00 634.00 633,00
20 624,00 634,00 640.00 637.00
40 S66.00 611,00 618.00 626,00
60 550,00 574.00 587.00 591.00
80 549,00 S564.00 581.00 578.00
100 543,00 557.00 574.00 571,00
120 543.00 §56.00 570.00 572,00
140 543,00 557.00 568,00 572.00
160 543,00 556.00 564,00 569.00 574,00
180 553,00 559.00 564,00 569.00 574,00
o 631.00 641,00 642,00 648.00 645,00
20 632,00 641.00 44,00 649.00 645,00
40 534,00 585.00 568.00 574.00 597.00
60 542,00 560,00 567.00 567,00 571,00
80 547,00 559,00 566,00  569.00 565.00
100 546,00 557.00 64,00 S65.00 564,00
120 545,00 555.00 £63.00 563%.00 565,00
140 543,00 555.00 560,00 563.00 568,00
0 648.00 652,00 50,60 654.00 651,00
20 640,00 642,00 33,00 644.00 643,00
40 539.00 569.00 46,00 541.00 563.00
60 557.00 545,00 562,60 S561.00 561.00
80 560.00 564,00 565, 00 56%. 00 563,00
100 S59.00 562,00 562,00 561.00 560,00
120 553,00 556.00 558,00 558.00 560,00
0 640,00 649,00 649,00 651.00 647,00
20 616,00 62i.00 £$7.00 627.00 627.00
40 550.00 555.00 552,060 546,00 558,00
60 556.00 561,00 £60.00 559,40 559.00
80 555,00 560,00 561,00 562,00 561.00
100 547,00 553.00 557,00 555.00 555,00
0 640,00 649,00 650,00 651.00 646,00
20 562,00 608.00 556,00 586.00 567.060
40 572,00 567.00 559,00 559,00 559,00
60 568.00 S68.00 $64.00 563,30 563,00

80 557,00 $58.00 559,00 S556.00 SS8.00



.

235

XXRKEXRKRKX
file recuested 120.c
333333388
combs. Press. - T (mm water sgade) 16.00
cross flow temr, ~ tr (dedgree celsius) 372.00
comb. air flow rate - mcr (mm water diff.) 15.00
cool air flow rate - mkr (mw water diff.) 20.00
natural gas flow rate — mgr (mm water diff.) 8.00
natural gas total rress. - Fsdr (rFsi dage) 0.00
air total Fress. - rsar (mm water dgage) 0.00
Jet temr. - tdir (dedree celsius) 28.00
single .Jet flow rate — wmsdr (s.C.feme) 1.30
wall temr, - L5 (dedree celsius) 198.00
wall temr., - t6 (desree celsius) 211.00
wall temr. - t7 (dedree celsius) 213.00
wall temr. ~ t8 (dedgree celsius) 284.00
wall temr., - t9 (dedree celsius) 209.00
wzll temr. - t10 {(dedree celsius) 214.00
mc = 0.0116189 kg/sec
mk = 0,0891762 kg/sec
me = 0,000849 kg/sec
m = 0.101644 kd/sec
¢ = 98257 rasceal
t = 645 degree kelvin
tJ = 301 desgree kelvin
tS5 = 471 dedgree kelvin
té6 = 484 dedree kelvin
t7 = 486 desgree kelvin
t8 = 557 dedree kelvin
t9 = 482 desree kelvin
t10= 487 desree hkelvin
ro = 0.5308 ke/cubic meter
rod= 1.,1374 kdg/cubic meter
v = 7.09 meter/sec
msJd= 040006799 kd/sec
vd = 153,035 meter/sec
dr = 2.14 densitw ratio
J = 9.7 momentum ratio
fr = 12169 froude number
st = 3.03 sracing ratio
rt radius andle tii tiz t13
1 29 0 614.00 612.00 597.00
2 25 20 620,00 620.00 4610.00
3 95 40 628.00 628.00 620.00
4 25 60 630.00 632,00 627.00
3 L4 80 626,00 628,00 22.00
6 ?9 100 627.00 628,00 623,00
7 25 120 616,00 620,00 615,00
g 95 140 614,00 613.00 612,00
g 25 160 607.00 605,00 605,00
10 95 180 600.00 59%.00 599,00
i1 85 0 630.00 629.00 615.00
12 8% 20 632,00 632,00 626.00
13 - 85 40 633,00 634,00 627.00

ti4

611,00
618.00
628,00
632,00
628.00
630.00
627.00
618,00
612.00
610,00
625.00
630.00
632,00

tisS

611,00
618.00
&27.00
629,00
627,00
628,00
625.00
620,00
620,60
618,00
622,00
629.00
628,00
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60 ©TéE29.00 0 633,00 628,00 623,00 627.00
80 612,00 619,00 618.00 624,00 621,00
100 605,00 607.00 610.00 618,00 616,00
120 594,00 595,00 598,00 606,00 608,00
140 588.00 585,00 588.00 566,00 602,00 Tdg.
160 §82.00 580,00 584.00 591.00 598,00 120.¢c
180 577.00 575.00 577.00 586,00 596,00
0 635.00 635,00 627.00 634.00 630,00
20 636.00 637.00 430.00 623.00 629,00
40 635.00 638.00 633,00 25,00 632,00
60 604,00 617.00 613.00 623,00 623.00
80 5846.00 595.00 597.00 605.00 604,00
100 $76.00 581,00 586,00 “75%4.00 ° S5%0.00
120 £72.00 575,00 580.00 586.00 585,00
140 568.00 567,00 571.00 577.00 580.00
160 566.00 565.00 569.00 TT574,00 580.00
180 564,00 564,00 568,00 574,00 580.00
0 639.00 642,00 636,00 641,00 638,00
20 642,00 644,00 640,00 643,00 638.00
40 609.00 634,00 621,00 627,00 630,00
60 575.00 592.00 SE8,00 5¢8.00 599.00
80 566,00 575,00 579.00 5t3.00 582.00
100 563,00 567,00 573.00 57 6.00 573.00
120 564,00 567,00 570.00 572,00 571,00
140 561,00 563.00 566,00 5¢7.00 570,00
160 557.00 558,00 562,00 5c¢5.00 571.00
180 558,00 558,00 562,00 557,00 574,00
0 643,00 644,00 638.00 644,00 641.00
20 647.00 650.00 645.00 647,00 642,00
4G 551.00 606.00 573,00 550.00 607,00
60 551.00 573.00 567.00 565,00 575.00
80 557.00 564,00 565,00 SET.00 563,00
100 556.00 560,00 S64.00 S¢:. 00 559,00
120 557.00 559,00 561.00 56:.00 561,00
140 554.00 555.00 557,00 557.00 562.00
160 552,00 553.00 556,00 555,00 564,00
180 550.00 550,00 555.00 S60.00 566,00
0 648,00 64%.00 643,00 64:.00 642,00
20 647.00 648,00 640,00 647,00 639,00
40 544,00 584.00 551.00 551,00 575.00
60 50,00 560,00 558.00 554,00 557,00
80 554,00 558.00 558,00 552,00 554,00
100 555,00 557.00 557 .00 55: .00 554,00
12¢ 552,00 553.00 554,00 55..00 553.00
140 549.00 545,00 550.00 557,00 556.00
0 647.00 649,00 6L, 00 &< .. 066 640,50
20 636,00 633,00 617,00 6 - 00 632,00
40 543.00 555,00 £39.00 532.00 547.00
60 552.00 555,00 551.00 £TL00 550.00
80 282.00 557.00 554.00 2000 550.00
100 552,00 552,00 552,00 55(.00 548.00
12 547.00 546,00 S47.00 544,00 547,00
¢} 645,00 646,00 640,00 642,00 640,00
20 604,00 613,00 566.00 59¢,00 598,00
40 554,00 552.00 542,00 54%,00 545,00
60 559,00 558.00 552,00 557,00 551.00
80 558,00 556.00 552.00 55(.50 545,00
100 551.00 548.00 547,00 544,00 543.00
v} 638.00 640,00 638.00 63E.00 634.00
20 584,00 604.00 549,00 564 .00 551.00
40 571,00 561,00 54%.00 55 . 0 550,060
60 565.00 562,00 555.00 55¢. 00 555,00

80 546,00 546.00 347,00 547 .00 344,00
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KKK KKK KKK
file reauested 121.c
12339322343

comb. Fress. - Fr (mm water dadge) 16.00

cross flow temr. - tr (desree celsius) 372.00

combre 23ir flow rate - mcr (mm water giff.) 15.00

cool air flow rate - akr (mm water diff.) ., 20.00

natural das flow rate - meEr (mm water diff.) 8.00

natural dgas total rress. - rssr (psi "ase) 0.00

air total Fress. - rsar (mm water dgade) 0.00

Jet temr. - tir {(degree celsius) 28.00

single Jet flow rate — msdr (s.cofems) 1.43

wall temr. - t5 (desree celsius) 193.00

wall temr. - té6 (dedree celsius) 211,00

wazll temr. - t7 (dedree celsius) 211,00

wall temr. ~ t8 (dedree celsius) 281,00

wall temr, - t9 (dedsree celsius) 207.00

wall temr. - t10 (dedree celsius) 213.00

me = 0.,01146189 hkdg/sec

mk. = 0.,0891762 kg/sec

mg = 0,00084% ka/sec

m = 0,101644 kdg/sec

¢ = 98257 rascal

1t = 645 dedree kelvin

td = 301 desree kelwvin

tS = 44646 dedree kelvin

16 = 484 desgree kelvin

t7 = 484 dedree kelvin

18 = 5594 degree kelvin

1% = 480 dedgree kelwvin

t10= 486 desree kelvin

ro =« 0,35308 keg/cubic meter

rod= 1.,1374 kd/cubic meter

v = 7.09 meter/sec

msJd= 0,0007479 keg/sec

vd = 16.33 meter/sec

dr = 2.14 densite ratio

J = 11.7 momentum ratio

fr = 14725 froude number

sr = 3.05 sracing ratioc
Ft radius ansgle til t12 t13 ti4 t15
i 9% 0 615,00 616400 610.00 615,00 611,00
2 95 20 617.00 617.00 611,00 617,00 616,00
3 95 40 626,00 626 .00 &20.00 626.00 624,00
4 95 &0 627 .00 630.00 624,00 629,00 628.00
S 2% 80 625,00 627.00 621,00 629.00 627,00
6 93 100 610,00 614,00 613.00 622,00 620,00
7 95 12¢ 610,00 613.00 612,00 621,00 620,00
8 75 140 604,00 604,00 604.00 611,00 615.00
g 95 160 600,00 596,00 598.00 60%.,00 616,00
10 25 180 590,00 S86.00 590.00 601,00 609,00
11 85 0 627,00 626.00 616.00 624,00 620,00
12 85 20 629.00 630.00 624,00 62%9.00 628.00
13 5 40 630,00 632,00 1628.00

632,00 628.00
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14 85 60 T 622,00 625,00 624,00 631,00 428,00

15 85 80 607.00 613,00 612.00 622,00 621,00
16 85 100 592,00 596,00 601.00 610,00 608.00
17 85 120 585,00 588.00 591.00 599,00 600.00
18 as 140 578,00 579.00 584,00 £91.00 596.00 T2
19 85 160 573.00 72,00 575,00 581,00 588,00 12l
20 85 180 572.00 567,00 572,00 581,00 589.00
21 75 0 636,00 £37,00 628,00 634,00 631.00
22 75 . 20 636,00 638.00 632,00 636,00 631,00
23 75 40 630.00 637.00 631,00 633,00 630.00
24 75 60 586.00 602,00 601,00 611.00 614.00
25 75 80 574,00 583.00 586.00 594.00 591.00
26 75 100 548,00 573.00 579,00 " T585.00 © 582,00
27 75 120 563,00 566.00 572.00 577.00 577.00
28 75 140 561.00 562,00 566,00 571.00 574.00
29 75 160 560.00 559,00 563,060  568.00 574,00
30 75 180 557.00 £57,00 550.00 566,00 573.00
31 65 0 637.00 638,00 627.00 £34.00 632,00
32 65 20 637,00 640.00 636,00 640,00 637.00
33 65 40 585.00 6:B.00 661,00 616,00 619,00
34 45 60 555,00 T 4,30 72,00 275,00 583,00
35 65 80 554.00 fed, 00 T.T .00 £70.,00 569,00
36 65 100 555.00 561400 Te4.00 $67.00 564,00
37 65 120 553,00 £57.00 5:2.00 563.00 562.00
35 45 140 553.00 556,00 555,060 £59.00 562,00
39 &5 140 551,00 552,00 555.00 ©59,00 563,00
40 65 180 551,00 551,00 555,00 <59,00 567,00
a1 55 0 640,00 541,00 635.00 641,00 639.00
42 55 20 642,00 £43.00 35,00 €41.00 636,00
43 55 40 523.00 578.00 535,00 564,00 581.00
44 55 60 543.00 555,00 556.00 554,00 561,00
45 55 80 548.00 556,00 557.00 557.00 S56.00
46 55 160 550.00 554,00 554,00 556,00 554,00
47 55 120 550,00 553,00 555.00 554,00 553.00
48 55 140 547.00 549,00 551,00 551.00 554,00
49 55 160 545,00 546.00 548.00 551.00 557.00
50 55 180 545,00 545,00 549,00 554,00 560,00
51 45 0 641,00 644,00 638.00 633,00 639.00
52 45 20 638.00 639,00 632.00 638,00 635.00
53 45 40 520,00 555,00 526.00 526.00 548.00
54 45 &0 541.00 551,00 546.00 543,00 547,00
55 45 80 547,00 551,00 550.00 550.00 549.00
56 45 160 550,00 552,00 S52.00 550.00 548.00
57 45 120 548,00 £45,00 545,00 547,00 548,00
58 45 140 544,00 544,00 S45.00 546.00 549,00
59 3s 0 644,00 E46.00 635,00 653,00 639,00
&0 35 20 635,00 625,00 610.00 629.00 630,00
61 35 40 541,00 £50.00 536.00 529.00 540,00
62 35 60 549,00 £52,00 546.00 545,00 545.00
63 35 80 551,00 552,00 S50.00 548,00 547.00
64 35 100 550.00 556.00 S48.00 546,00 544,00
65 35 120 544.00 544,00 545,00 543.00 544,00
66 25 o 641,00 644,00 63E. 00 640,00 638,00
67 25 20 628.00 614,00 575.00 611.00 616.00
68 25 40 558.00 551.00 544,00 545.00 546,00
69 25 &0 55B.00 557,00 551.00 551.00 550,00
70 25 80 55B.00 556,00 551.00 545,00 548.00
71 25 160 548.00 545,00 544,00 542,00 540,00
2 15 0 634.00 636,00 631.00 623,00 632,00
73 15 20 560,00 602,00 533,00 546.00 537.00
74 15 40 572,00 562,00 S48. 00 555,00 549,00
75 15 60 567.00 542,00 555,00 555.00 553.00
76 15 80 548,00 547,00 547.00 545,00 544,00
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EXRKKEKKKE
file reauested 122.c
13323832333
comb. Fress. - #r {(mm water dage) 20,00
cross flow temrs — tr (dedree celsius) 550.00
comb. air flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mhkr (mm water diff.) "76.00
natural gazs flow rate - mgr (mm water diff.) 15.00
natural sss total rress. - rsdr (rsi gadge) 0.00
air total rFress. - Fsar (mm water gage) 0,00 ’
Jet temr. - tdr (desree celsius) 26.00
single Jet flow rate - msdr (s.cefems) 1.11
wall temr, - 15 (desree celsius) 270.00
wall temr:. - L6 (degree celsius) 273.00
wall temr. - t7 (dedgree celsius) 286.00
wall temr., - t8 (degree celsius) 368.00
wall temr., - t9 (degree celsius) 263.00
wall temr. - t10 (desree celsius) 275.00
me = 0.0164317 ks/sec
mk. = 0.,0819473 kg/sec
meg = 0,001162 kd/sec
m = 0.,099541 kg/sec
¢ = 98296.2 rascal
t = B23 desree kelvin
td = 297 dedgree kelvin
t5 = 543 degree kelvin
té = 546 degree kelvin
17 = 559 desree kelvin
t8 = 641 desree kelvin
19 = 536 desree kelvin
t10= 548 desree kelvin
ro = 0,4142 keg/cubic meter
rod= 1,143 ke&/cubic meter
v = 8.85 meter/sec
msJd= 0.0005805 k&g/sec
vd = 12,76 meter/sec
dr = 2.79 densite wratio
d = 5.7 momentum ratio
fr = 7327 froude number
sr = 3,05 sracing ratio
Ft radius ansle tii t12 t13
95 0 775,00 766,00 741,00
2 LA 20 783.00 778.00 759.00
3 23 40 78%.00 791,00 781.00
4 95 60 796,00 795,00 782,00
5 25 80 802,00 803,00 795.00
& 25 100 802,00 803,00 798.00
7 5 120 795.00 798.00 792.00
&8 ¢ 140 788.00 7685.00 781.00
g ¢S 160 780.00 771.00 7646.00
10 (45} 180 768.00 754,060 751.006
11 85 v} 790,00 791.00 775,00
12 85 20 806,00 806.00 792.00
13 89 40 803.00 806.00 '800'00

ti4

751.00
769,00
788.00
791.00
795.00
806.00
802,00
789.00
779.00
766.00
783,00
795,00
803,00

t1%

744.00
765.00
781.00
787.00
790.00
796.00
798.00
788.00
788,00
785.00
778.00
78%9.00
793,00
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60 800.00 808.00 802.00 807.00 793.00
80 792,00 795.00 786.00 795.00 792.00
100 770.00 773.00 771.00 783.00 778.00
120 756.00 753.00 747.00 761.00 765.00
140 741.00 731.00 727.00 743.00 757.00 rdg.
160 732.00 717.00 716.00 729.00 747.00 122,¢
180 723,00 708.00 709.00 722,00 743.00
0 802.00 803,00 786.00 792.00 783.00
20 805.00 809.00 799.00 803.00 790.00
40 809.00 811.00 803.00 808.00 798.00
60 783.00 790.00 780.00 790.00 784,00
80 748.00 760,00 754.00 763.00 765.00
100 726.00 725.00 727,00 742,00 739.00
120 712.00 708.00 713.00 720.00 719.00
140 696.00 691.00 497.00 709,00 714.00
160 688.00 682.00 687.00 695.00 707.00
180 687.00 676.00 £79.00 689.00 704,00
0 809.00 810.00 802.00 808.00 792.00
20 809.00 814.00 809,00 809.00 796,00
40 785.00 8C2.00 789.00 799.00 794.00
60 733.00 758.00 743.00 758.00 757.00
80 705.00 719.00 718,00 726,00 722.00
100 666,00 €%1.00 698,00 707.G0 698,00
120 682,00 682,00 686.00 688.00 685.00
14¢ 673,00 &71.00 677.00 678.00 681,00
160 667.00 662,00 668.00 &E73.00 &£84,00
180 664,00 636,00 665,00 671,00 683.00
0 812,00 §19.00 817.00 820.00 807.00
2 810.00 §14.00 812.00 809.00 800.00
40 694,00 763.00 724,00 752.00 761.00
60 678.00 702.00 698.00 703.00 711.00
80 672.00 686,00 688.00 690,00 67%.00
100 666.00 673,00 678.00 676,00 664,00
120 663,00 665.00 668.00 663.00 660,00
140 655,00 6356.00 660,00 655,00 662.00
160 651,00 648.00 650,00 653,00 660.00
180 646,00 643.00 648.00 654.00 663,00
0 820.00 622,00 809.00 813.00 805.00
20 808.00 512.00 808.00 g809.00 798,00
40 619.00 712.00 656.00 666,00 706,00
60 660,00 680.00 674,00 666,00 670.00
80 464,00 672.00 671.00 668,00 656,00
100 660.00 663,00 662,00 636.00 647,00
120 653.00 £34,00 653,00 646,00 645.00
140 644,00 640,00 641,00 6£38.00 643.00
0 811.00 824.00 817.00 £§20.00 812,00
20 794,00 794.00 779.00 7953.00 786.00
40 366.00 682.00 648,00 632.00 662,00
&0 659.00 668,00 663.00 636400 651.00
80 662.00 667,00 662.00 654,00 644.00
100 653,00 654,00 653.00 6435.00 638.00
120 642.00 639,00 638.00 632.00 . 632.00
0 809.00 816.00 808.00 808.00 7992.00
20 777.00 S00.00 734.00 768.00 761.00
40 663.00 668.00 660,00 643.00 652,00
60 66%.00 670.00 659.00 653,00 646.60
80 662.00 661,00 654,00 45.00 636,00
100 642.00 637.00 6346.00 627.00 624,00
0 788.00 802,00 801.00 795,00 782.00
20 632,00 745,00 655.00 664,00 645,00
40 68%.00 679.00 664.00 658.00 651,00
&0 673.00 671,00 660.00 653.00 647,00

80 645,00 647,00 644,00 636,00 632,00



241

KXRKXXKK KK
file recuested 123.c
KKK KK RKKX
comb. Fress. — Fr (mm water dgade) 21.00
cross flow temr. - tr (dedree celsius) $50.00
comb. 3ir flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.,) 77.00
matural gac flow rate - mgr (mm water diff.) 15.00
natural gas total Fress. - fFsdr (rsi gade) 0.00
air total Ppress. - ssar (mm water dage) 0.00 77 T
Jet temr. - t.r (dedree celsius) 28.00
single Jet flow rate - msdr (s.c.f.m.) 1,45
wall temr. - 1S (dedree celsius) 264,00
wall temr., - 16 (dedree celsius) 273.00
wall temr. - t7 (dedgree celsius) 2B4.00
wall temr, - t8 (desree celsius) 365.00
wall temr. - t9 (desgree celsius) 364.00
wall temr., - 110 (desree celsius) 276.00
me = 0.,0154317 ks/sec
mk. = 0,0824847 kd/sec
mg = 0.001162 ksa/sec
m = 0.,100078 ksa/sec
¢ = 983046 rascal
t = B23 desree kelvin
td = 301 dedree kelvin
tS = 537 dedree kelvin
té6 = 546 dedree kelvin
t7 = 557 dedree kelvin
t8 = 638 dedree kelvin
t9 = 637 dedree kelvin
t10= 549 degree kelvin
ro = 0.,4162 kd/cubic meter
rod= 1.1380 ksg/cubic meter
v = B.90 meter/sec
msd= 0.,0007584 hke/sec
vd = 16.77 meter/sec
dr = 2,73 density ratic
d = 9.7 momentum ratio
fr = 12717 froude number
sr = 3.05 sracindg ratio
Ft radius ansle ti1 ti12 t13 t14
1 99 0 772.00 764.00 739.00 753.00
2 99 20 788,00 784.00 768,00 773.00
3 95 40 799.00 797.00 780,00 787,00
4 95 60 801.00 800.00 792.00 801.00
5 25 80 799.00 805.00 796.00 806,00
é 93 100 784.00 784,00 780.00 793.00
7 95 120 786.00 787.00 785.00 793.00
8 @5 140 773.00 770.00 767.00 782,00
9 Eas] 160 762.00 750.00 751.00 770,00
10 L2 180 752,00 737.00 745.00 762,00
11 5 0 791,00 786.00 767,00 772,00
12 S 20 803.00 808.00 789.00 797.00
13 85 40 801.00 804.00 800,00 805.00

tis

751.00

771,00

782,00
795.00
797.00
790.00
794.00
784,00
7792.00
77%.00
767,00
788.00
796.00
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60 786.00 796.00 783.00  796.00 789.00
80 763,00 772.00 767.00 782.00 777,00
100 742.00 745,00 746.00 757.00 752.00
120 728.00 725,00 730.00 741.00 742.00
140 715.00 710.00 718.00 730.00 733.00
160 707.00 697,00 703.00 712.00 721,00 rdg.
180 703,00 691.00 686,00 707.00 720,00 123,¢
0 805.00 807.00 793.00 798.00 785.00
20 807.00 809.C0 799.00 804.00 793.00
40 799.00 810.00 801.00 80%.00 798.00
60 730.00 756.00 743,00 760.00 756.00
80 708.00 724.00 447,00 735.00 734.00
100 691.00 698.00 704.00 TU713.,00 T 706.00
120 684,00 690,00 695,00 700,00 692.00
140 676.00 676.00 685,00 688.00 687.00
160 671.00 669.00 676.00 680,00  682.00
180 671.00 662,00 668.00 674.00 684,00
0 810.00 814.00 807.00 811.00 800.00
20 810.00 815.00 805.00 810.00 799.00
40 725.00 783.00 751.00 777.00 779.00
60 680.00 710.00 696,00 710,00 720.00
80 671.00 687.00 692.00 6%94.00 689.00
100 668.00 677,00 682,00 684,00 674.00
120 664.00 671.00 677.00 675.00 666,00
140 662,00 665.00 665,00 665.00 662.00
166 657.00 655.00 655,00 657.00 662,00
18¢ 655,00 650,00 654,00 657.00 6467.00
0 819,00 522,00 813,00 812.00 802.00
20 813.00 819.00 814.00 813.00 802.00
40 627,00 720,00 855,00 680,00 714.00
60 654,00 679,00 671,00 667.00 677.00
80 659,00 672,00 672,00 667.00 662,00
100 659.00 666,00 666.00 662.00 651.00
120 656.00 660,00 660,00 654.00 647.00
140 651.00 651.00 651.00 646,00 646.00
140 645,00 643,00 645.00 643,00 647.00
180 643.00 637,00 639,00 642,00 650,00
0 814,00 820.00 810,00 817.00 804,00
20 808.00 810.00 796.00 806.00 795.00
40 610.00 689.00 626,00 628.00 663,00
60 656.00 669.00 661,00 650,00 653.00
80 659,00 667.00 662.00 655.00 647.00
100 658.00 662,00 659.00 652.00 643.00
120 650,00 651.00 647,00 637,00 633,00
140 643,00 639,00 637.00 631.00 634,00
0 818.00 824.00 819.00 818.00 804.00
20 793.00 797.00 766,00 786,00 780.00
40 653,00 670.00 645.00 632,00 647.00
60 662,00 666,00 658.00 651,00 646.00
80 664.00 666,00 656,00 652,00 644,00
100 659.00 657.00 648.00 639.00 631,00
120 642,00 637.00 635.00 627,00 626,00
0 80%.00 817.00 812,00 810.00 798,00
20 743.00 767.00 - 495,00 736,00 726.00
490 679.00 670.00 659,00 651,00 646.00
60 672,00 672.00 661.00 657.00 649.00
80 668.00 664,00 654,00 647,00 641,00
100 650,00 643.00 636,00 627.00 622,00
0 794.00 806.00 803.00 798.00 784.00
20 695,00 748,00 661,00 689.00 665.00
40 700,00 680,00 661.00 660,00 650,00
60 682,00 678,00 665,00 657.00 650.00

80 652.00 651,00 647,00 638.00 634,00
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KKKK KKK KKK
file requested 124.c
XRERRK KKK K
comp. Press. — #Pr (mm water dadge) 14,00
cross flow temr. = tr (desree celsius) 553.00
comb. air flow rate — mer (mm waler diff.) 20.00
cool sir flow rate - mkr (mm water diff.) 49.00
natural dgas flow rate - msr (mwm water diff.) 10.00
natural sas total rress. - psdgr (Psi dasge) Q.00
air total press. - rsar (mm water gage) .00
Jet temp. — tJr (desree celsius) 29.00
single Jet flow rate - msdr (s.cef.m.) 1.27
wall temr. - t5 (degree celsius) 263.00
wall temr., - té (dedree celsius) 272.00
wall tems., - t7 (degree celsius’ 277.00
wall temsr. — t8 (desree celsius) 358.00
wall tear. -~ t9 (desree celsius) 255.00
wsll temr. — 110 (dedree celsius) 272,00
me = 0.0134164 ks/sec
mk. = 0.0658000 kd/sec
mg = 0.00094%9 kdg/sec
m = 0.080165 ksg/sec
F = 98237.3 rascal
t = 826 dedree kelvin
td = 302 dedree hkelvin
t5 = 5346 desree kelvin
t6 = 543 dedgree kelvin
t7 = 550 dedree kelvin
18 = 631 desree kelvin
t9 = 528 degree kelvin
t10= 545 desgree kelvin
ro = 0.,4144 kd/cubic meter
rod= 1.1334 kg/cubic meter
v = 7.16 neter/sec
meJd= 0.0006668 keg/ssec
vd = 14.81 meter/sec
dr = 2.74 densits ratio
J = 11.7 wmomentum ratio
fr = 9910 froude number
sr = 3,00 sracing ratio
rt radius ansle ti1 t1z 113 ti4 t15
i @5 0 784.00 776.00 745,00 760.00 754,00
2 g9 20 791,00 786.00 772,00 779.00 775.00
3 g5 40 801,00 800,00 785.00 789.00 © 784.00
4 25 60 804.00 807,00 790.00 798,00 789,00
5 95 80 796,00 802,00 793.00 808.00 802.00
6 ?5 100 786.00 789.00 787.00 803.00 792.00
7 95 120 776400 778.00 778.00 794,00 791,00
8 95 140 766.00 762,00 763.00 783.00 782.00
g 95 160 753.00 744.00 746.00 761.00 772,00
10 95 180 743.00 727.00 738.00 760,00 775.00
11 8% 0 801.00 797.00 779.00 787.00 778.00
12 8% 20 801.00 804.00 791.00 796.00 789.00
i3 8% 40 80%.00 811.00 803,00 604.00 795.00
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60 § 782,00 793.00° 780,00 797,00 7 792.00
80 745.00 758.00 759.00 778.00 775.00
100 724,00 732.00 742,00 761.00 755.00
120 715.00 716.00 722.00 743.00 743,00
140 705.00 702,00 710.00 725.00 726.00
160 693.00 688,00 700.00 715.00 725.00 rdg,
180 692,00 682.00 690.00 711.00 728.00 124,c
0 811.00 809.00 795.00 805.00 795.00
20 804.00 80%9.00 801.00 804.00 795.00
40 789,00 809.00 796.00 804,00 795,00
60 712.00 746,00 735,00 765.00 767.00
80 692.00 711.00 715,00 729,00 722,00
100 679.00 689.00 701.00 708.00 702.00
12 673,00 67%.00 651,00 700.00 689.00
140 670,00 672,00 681.00 689,00 688,00
160 465,00 665.00 675.00 T 680.00 683,00
180 666,00 658.00 666,00 676.00 685,00
0 812.00 815.00 802.00 804.00 794.00
20 810.00 816,00 805.00 80%.00 796.00
40 704.00 766,00 734.00 764.00 770.00
60 667.00 703.00 691.00 704.00 710,00
80 661.00 679,00 683.00 686.00 683.00
100 65%.00 672.00 678.00 679,00 671.00
120 656,00 664,00 670.00 672.00 667.00
140 653,00 657.00 665,00 663,00 662.00
160 651.00 653.00 661,00 662,00 665.00
180 649,00 647.00 654.00 659 .00 668,00
0 816.00 821.00 809.00 812,00 796.00
20 80%.00 815.00 807.00 806.00 796.00
40 615.00 705.00 644,00 673,00 701,00
60 644,00 669,00 664.00 662,00 669,00
80 64%.00 663,00 664.00 662.00 659.00
100 649.00 658.00 661.00 659.00 651.00
120 650.00 657 .00 659.00 655.00 648.00
140 646.00 648.00 650,00 646,00 646,00
140 642,00 640.00 645,00 642,00 649,00
180 638.00 635.00 641,00 643,00 651.00
0 807.00 804.00 531.00 805,00 794,00
20 794,00 797.00 782.00 794,00 784,00
40 618.00 670,00 626.00 620,00 650.00
60 640,00 660.00 651.00 642,00 645,00
80 650,00 657.00 654,00 649,00 644,00
100 649.00 654,00 651.00 645.00 638,00
120 644,00 645.00 643.00 637.00 634,00
140 634,00 633.00 634.00 628.00 632,00
0 803.00 812.00 807.00 805,00 793.00
20 769.00 766,00 724,00 758,00 760.00
40 647.00 655.00 637,00 625,00 636,00
60 653,00 658.00 650,00 644.00 642,00
80 656,00 658.00 650.00 644,00 637.00°
100 647.00 648.00 644.00 638.00 632.00
120 633.00 630.00 631,00 424,00 625,00
0 797,00 804.00 797.00 798.00 786.00
20 724.00 756.00 673,00 719.00 707.00
40 667,00 657.00 647,00 643.00 638.00
60 663,00 662.00 652,00 64%.00 644,00
80 458.00 656,00 647.00 642,00 638,00
100 640,00 634,00 630,00 625,00 622,00
0 776,00 788.00 787.00 783.00 770,00
20 685,00 740.00 646,00 671,00 639.00
40 689.00 674.00 653,00 659.00 645,00
60 674.00 669.00 657,00 652,00 646,00

80 639.00 637.00 638.00 633.00 631.00
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K IOk K KKk XK
file recuested 125.c
ARKEEXKRKX
comb. rress, - FTr (mm water dgade) 26,00
cross flow temr. -~ tr (desree celsius) 368.00
comb:rs air flow rate - mcr (mm water diff.) 30.00
coal air flow rate -~ mhkr (mm water diff.) 154.00
natursl dgas flow rate - mgr (mm water diff.) 15,00
natural gas total rFress. - Fsdir (rsi gase) 0.00
air total eress., - rsar (mm water case) .00
Jet temr. — tdr (dedree celsius) 25.00
sindle Jet flow rate - msdr (s.coefime) 1.32
wall tesmr, - t5 (desgree celsius) 190.00 )
wall temr. - t6 (desree celsius) 223.00
wall temr, - t7 (desgree celsius) 229.00
wall temr, - t8B (dedree celsius) 284,00
wsll temr, - 19 (dedgree celsiue) 197,00
wall temr, - t10 (degree celsius) 204,00
mc = 0,0164317 bks/sec
mk. = 0.1166509 ke/sec
ms = 0.001162 kg/sec
m = 0,134244 keg/sec
r = 98355.1 rascsal
t = 641 dedree kelvin
td = 298 desree kelvin
15 = 463 degree kelvin
té6 = 496 desree kelvin
t7 = 502 dedgree kelvin
t8 = S57 dedree kelvin
1?2 = 470 desree kelvin
t10= 477 desgree kelvin
ro = 0.5346 kg/cubic meter
roJd= 1,1500 ks/cubic meter
v = 92.29 meter/sec
msJ= 0.,0006%04 ksg/sec
vd = 153,11 meter/sec
dgr = 2,15 density ratio
Jd = 5.7 momentum ratio
fr = 12232 froude number
&er = 6.10 sracing ratio
Ft radius ansle t1t tiz2 ti3
i 95 0 603.00 59%.00 586.00
2 1 20 616.00 615.00 605,50
3 25 40 616.00 518,00 613.00
4 93 60 614,00 616,00 614.50
S g5 8o 620.00 622,00 618,00
é 95 100 615.00 620,00 617 .00
7 25 120 615,00 622400 618400
8 g9 14¢ 615.00 620.00 616,00
g 95 160 614,00 620,00 614,350
10 95 18¢ 610,00 615.00 612,00
11 8% 0 619.00 618,00 608 . 30
i2 S 20 624.00 625,00 620.00
13 85 40 624,00 625,00 622.00

ti14

595.00
612,00
620,00
619.00
621.00
626,00
628,00
626,00
624,00
620.00
416,00

25.00
627400

595.00
612.00

C 618,00

617.00
621.00
623,00
626,00
624,00
626400
623.00
615,00
624,00
625.00

~



™

14 85 60 T626.00 624,00 624.00 631.00 628,00
15 85 80 628,00 627.00 622,00 633.00 628,00
16 85 100 621,00 622.00 615,00 627,00 624.00
17 85 120 602,00 610,00 607.00 617,00 615.00
18 85 140 608,00 615,00 610,00 619,00 416,00 Tdge
19 BS 160 603,00 611,00 608,00  614.00 615.00 125.c
20 8s 180 604,00 609.00 606,00 613,00  413.00
21 75 0 629,00 630,00 620,00 625.00 25.00
2z 75 . 20 632,00 633,00 629,00 633.00 631,00
23 75 40 637.00 637.00 633.00 637.00 635,00
24 75 60 634,00 629.00 621.00 633.00 628,00
25 75 80 619.00 617.00 609,00 625.00 617.00
26 75 100 606.00 611,00 606,00  418.00 608,00
27 75 120 603,00 612,00 605,00 614.00 607,00
28 75 140 599.00 606.00 604,00 606,00 603,00
29 75 160 601.00 607.00 602.00 605,00 ~ 604.00
30 75 180 597.00 601.00 599.00 604,00 605,00
31 65 0 633,00 633,00 626.00 632,00 629,00
3z 65 20 638.00 640,00 640.00 643,00 640,00
33 65 40 642,00 641,00 633.00 641.00 636,00
34 65 60 626.00 615,00 609,00 623.00 621,00
35 65 80 610.00 607,00 600.00 629,00 604,00
36 65 100 600,00 610,00 607.00 6:1400 598.00
37 65 120 597.00 606,00 505.00 603,00 599,00
38 65 140 599.00 604,00 602,00 601,00 595,00
35 65 1460 595.00 598,00 597.00 557,00 598.00
40 65 180 594,00 596.00 596,00 S%4,00 599,00
41 55 0 642,00 645.00 642,00 647400 645,00
2 55 20 644,00 646,00 643,00 647.00 644,00
43 55 40 638,00 616.00 600,00 642,00 638.00
44 55 60 619.00 599,00 594,00 625,00 605.00
45 55 80 600,00 602,00 601,00 613,00 S95.,00
44 55 100 596.00 607.00 607.00 602,00 595.00
47 55 120 599.00 607.00 604,00 598.00 594,00
48 S5 140 596.00 600,00 597,00 595.00 556,00
49 55 160 594,00 595.00 592,00 591,00 591.00
50 55 180 591,00 591.00 590,00 590.00 591,00
51 45 0 650.00 651.00 646,00 645,00 645,00
52 45 20 652,00 653.00 651,00 654,00 648,00
53 45 40 641.00 587,00 570.00 641,00 626,00
54 45 60 613,00 590,00 590.00 622,00 594,00
55 45 80 401.00 606,00 606,00 606,00 550,00
56 45 100 596.00 605,00 605.00 595.00 596,00
57 45 120 598,00 604,00 600,00 595.00 595,00
58 45 140 597.00 596,00 590,00 587.00 589.00
59 35 0 652,00 658.00 655,00 657.00 652,00
60 35 20 651,00 644,00 637.00 651.00 648,00
61 35 40 642,00 576.00 571.00 638.00 613,00
62 35 60 618,00 601,00 603,00 621,00 594,00
63 35 80 607,00 616,00 611,00 603.00 595.00
64 35 100 600.00 606.00 603,00 596,00 595,00
5 35 12 602,00 600,00 593,00 590,00 591,00
64 25 0 657,00 660.00 655.00 657.00 654,00
&7 25 20 635,00 618,00 605.00 644.00 645,00
68 25 40 640,00 SB8.00 578.00 636,00 616,00
6% 25 &0 625.00 606,00 610.00 622,00 603.00
70 25 80 612,00 610.00 612,00 605.00 598.00
71 25 100 605,00 603,00 600.00 589.00 587.00
72 15 o 655,00 659.00 657.00 656,00 652.00
73 15 2 641,00 613,00 573,00 638.00 641,00
74 15 40 637.00 605.00 601,00 635,00 622,00
75 15 60 629.00 617,00 621,00 623,00 608,00
76 15 80 608.00 600.00 409,00 603.00 596,00
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XAKEERKKKK
file reauested 126.c
KKK KKK XK

comb., Fress. — FT (mm water sasze) 28,00

cross flow temr. — tr (desree celsius) 371,00

comb. 3ir flow rate - mer (mm water diff.) 30.00

coocl air flow rate - mkr (um water diff.) 158.00

natural sas flow rate - msEr (mm water diff,) 15,00

natural dgas total rress. — rsdr (rsi dade) 0.00

air total Fress. - rsar (mm water dzde) 0.00

Jet temrp. - t.r (desree celsius) 27.00

sindle Jet flow rate - wmsdr (s.cefem) 1.74

w2ll temr. - t5 (dedgree celsius) 206.00 )

wall temr, - 16 (desree celsius) 235.00

wall temr. - t7 (dedree celsius) 246.00

wall temr, - t8 (dedree celsius) 300.00

wall temr. - t9 (dedgree celsius) 216.00

wall temr., - 110 (desree celsius) 215.00

mc = 0,0164317 kg/sec

wmk = 0.1181562 kd/sec

mg = 0,001162 kg/sec

m = 0,133750 kd/sec

¢ = 98374.,7 rascsl

t = 644 desdree kelvin

td = 300 degree kelvin

tS = 479 dedree kelvin

té6 = 308 desree kelvin

t7 = 519 dedree kelvin

t8 = 573 desgree kelvin

t9 = 48% dedree kelvin

t10= 488 desree kelvin

ro = 00,5322 kg/cubic meter

roJd= 1,1426 kg/cubic meter

v = 9,44 meter/sec

msd= 0,0009100 ksg/sec

vd = 20,05 meter/sec

dr = 2,15 density ratio

Jd = 9.7 momentum ratio

fr = 21571 froude number

sr = 6.10 sracing ratio
Ft radius andle ti1 tiz2 t13
1 95 [¢] 604,00 601.00 593.00
2 9?5 20 611.060 609.00 601,00
3 935 40 615,00 614,00 611.00
4 99 60 616,00 618.00 610,00
5 95 80 614,00 615,00 610.00
6 95 100 613,00 618,00 611,00
7 @5 120 60B.00 616.00 610,00
8 95 140 602,00 611,00 607,00
g @5 1660 579.00 596,00 598.00
10 85 180 595.00 603,00 603,00
11 85 0 614.00 613.00 603,00
12 85 20 620.00 619.00 415,00
13 8% 40 625.00 626,00 620,00

ti4

602.00
606400
617.00
617.00
620,00
624.00
620.00
616.00
609,00
610,00
608.00
622,00

625.00

t15

602.00

605,00

619.00
618.00
619.00
617.00
615.00
614,00
612.00
$10.00
608.00
621.00

622.00
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85 60 621,00 620.00 615.00 = 627.00 623,00
85 80 611.00 610.00 602,00 617.00 611,00
85 100 603.00 609.00 602,00 616.00 610,00
8s 120 571.00 590.00 $592.00  605.00 600,00
85 140 577.00 594,00 595.00 601,00 599.00 Tdge
85 160 594,00 600,00 597.00 603,00 601.00 126e¢
BS 180 58%9.00 596.00 596,00 603,00 602,00
7S [ 628,00 628,00 621.00 626,00 623.00
75 .20 634,00 635.00 629,00 632,00 630,00
75 40 633,00 631,00 624,00 $35.00 631,00
75 60 621.00 611,00 601,00 626,00 616.00
75 80 600,090 601.00 594,00 615.00 601,00
75 100 567.00 589,00 592,00 604,00 £94,00
75 120 563.00 583.00 592.00 598.00 594,00
75 140 567.00 585.00 $93.00 595.00 592.00
75 160 567.00 583.00 590.00 595.00 595,00
75 180 585.00 592.00 590.00 593.00 593,00
65 0 631.00 632.00 625.00 632,00 631.00
65 20 637.00 638,00 633,00 639.00 635,00
65 40 631.00 615,00 597,00 633,00 626460
65 60 608,00 591,00 S84,00 621,00 598,00
65 80 588,00 591.00 590.00 608,00 588,00
65 100 588.00 599.00 599,30 600,00 590.00
65 120 589.00 597.00 597.00 595.00 591.00
6% 140 590,00 596.00 597.00 594,00 591,00
65 160 591,00 595,00 594,00 562,00 591,00
65 180 589.00 591.00 588.00 588, 20 588.00
55 0 638.00 640.00 636.00 643,30 540,00
55 20 639,00 640,00 636.00 640,00 637,00
55 40 631,00 588,00 563,00 632.00 619,00
55 60 604,00 583.00 581.00 614,00 587.00
55 80 588.00 591,00 592,00 600.00 587.00
55 100 587.00 599.00 600.00 594,00 592.00
55 120 590,00 598.00 597.00 551,00 589,00
55 140 595,00 596,00 593,00 588,00 585.00
55 160 589.00 591.00 589.00 586,00 586.00
55 180 586,00 585.00 582,00 583.00 584,00
45 0 643,00 645,00 641.00 645.00 643,00
45 20 642.00 639.00 631,00 643.00 640.00
45 40 631.00 567,00 557.00 626,00 607.00
45 60 603,00 587.00 589,00 611.00 585.00
45 80 593,00 600,00 603,00 599.00 591,00
45 100 592,00 601.00 601.00 592,00 591.00
45 120 594,00 600.00 596.00 590.00 589.00
45 140 590,00 590,00 587.00 586.00 586.00
35 0 646.00 650,00 648,00 652,00 645,00
35 20 641,00 621.00 602,00 642,00 643,00
35 40 635,00 571.00 568.00 626.00 602,00
35 60 606,00 596.00 598,00 609.00 592.00
35 80 602,00 608.00 609.00 602,00 596,00
35 100 598.00 605,00 601.00 594,00 593,00
35 120 594,00 592,00 58%.00 586.00 586.00
25 0 652,00 655.00 650.00 651.00 647.00
25 20 641,00 613.00 570,00 638.00 644,00
25 40 640.00 600.00 586.00 631.00 613,00
25 60 626.00 615.00 615.00 617.00 603,00
25 BO 613.00 612,00 611.00 604,00 601,00
25 100 602,00 601.00 597.00 591.00 585.00
15 0 646,00 650.00 649,00 650,00 645,00
15 20 640.00 616,00 540,00 630.00 634,00
15 40 634.00 616.00 608.00 634.00 626,00
5 60 623.00 615.00 617.00 621.00 613.00
15 80 607,00 602.00 608,00 603,00 596,00



file requested

comb .
cross flow temr.
comb.

natural dgas flow rate
natural das totel Fress.
air total press.

Jet temr. — tir (dedree celsius) 27.00
single Jet flow rate - msdr (s.c.fems)
wall temr, - t5 (desree celsius) 200.00
wall temr, - té6 (desree celsius) 232,00
wall temr, ~ t7 (desree celsius) 244,00
wall temr, - t8 (degree celsius) 299,00
wall temr, - t9 (dedree celsius) 218.00
wall temr, - t10 (desgree celsius) 217.00
mc = 0.,0164317 kdg/sec
mk = 0.,1181562 ke/sec
mg = 0,001162 kg/sec
m = 0.135730 ks/sec
r = 98374,7 rascal
t = 643 dedree kelvin
tJ = 300 desree kelvin
tS = 473 dedree kelvin
té = 505 degree kelvin
17 = 517 desree kelvin
t8 = §72 degree kelvin
t9 = 491 dedree kelvin
t10= 490 desgree kelvin
ro = 0.5331 kg/cubic meter
rod= 1.1426 kd/cubic meter
v = 9,42 meter/sec
msd= 0.0009989 kd/sec
vd = 22,01 meter/sec
dr = 2.14 density ratio
J = 11,7 momentum ratio
fr = 26027 froude number
sr = 6,10 sracing ratio
Ft radius andgle ti1l ti12
1 95 0 606,00 603,00
2 935 20 609,00 606.00
3 95 40 4$19.00 420,00
4 25 60 618,00 616400
5 95 80 616,00 619.00
6 95 100 605,00 613,00
7 95 120 605,00 615.00
8 95 140 600.00 609.00
9 95 160 597.00 606.00
10 93 180 594.00 603,00
i1 85 0 617.00 616,00
12 85 20 619.00 621,00
13 85 40 606,00 615,00

FTE€5S, -~

rr (mm water gage)
- tr (dedree celsius)
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127.¢c
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gir flow rate - mcr (mm water diff.)
cool air flow rate - mkr (mm water diff.)

- mgr (mm

- Fsdr (rsi dade)

- psar (mm water dgasge)

28.00
376.00

water diff.)

30.00
138.00
15.
0.00
¢.00

1.91

t13

591.00
598.00
612,00
609.00
615,00
606.00
608.00
603.00
605.00
6G1.00
605,00
613,00
615,00

00

597.00
606,00
616,00
616,00
623.00
618,00
613,00
613.00
614.00
609,00
617.00
618.00
625.00

tis

600,00
609.00
618,00
616.00
621.00
615.00
613,00
610.00
613.00
610.00
616.00
619.00
626.00

e
Q/"v



180

100
120
140
160
i80

20

60
80
100
120
140

20
40
60
80
100
120

603,00

609.00
597.00
593.00
$595.00
593.00
589.00
625.00
628.00
634,00
616.00
598.00
588.00
587.00
590.00
590.00
588.00
631.00
631.00
635.00
606.00
$91.00
585.00
587.00
591.00
S91.00
586,00
637.00
643,00
630.00
$99.00
S88.00
585.00
$91.00
593.00
588.00
587.00
646.00
643,00
631.00
592,00
995.00
596.00
594.00
$90.00
651.00
639.00
635.00
617.00
600.00
598.00
596,00
652.00
646.00
641.00
624,00
&11.00
605,00
650.00
640,00
637,00
629.00
611.00

609,00

611,00
606.00
604.00
605,00
600.00
597.00
625.00
631,00
630.00
606.00
600.00
599.00
598.00
599,00
597.00
$94.00
631,00
635.00
&0%.00
589,00
9%e .00
S¥7.00
§95.00
996 .00
SCTLU0
SE.O0
641,00
644,00
57€.00
583 .00
5%96.00
596.00
596.00
596.00
590,00
588.00
648.00
642,00
567.00
5$81.00
60z.00
606.00
598.00
591.00
653.00
620,00
571,00
606.00
606,00
605,00
594.00
656,00
615,00
606,00
615,00
613.00
602,00
653,00
618,00
423,00
621,00
604,00

608,00
602.00
600.00
601.00
601.00
598.00
596.00
616.00
627.00
622.00
597.00
595.00
5%7.00
598.00
598.00
597.00
591.00
625.00
632.00
587.00
584.00
594,00
600.00
598.00
5%96.00
294.00
58%.00
635.00
638.00
556.00
585.00
599.00
601.00
599.00
594,00
588.00
S83.00
644,00
635.00
S559.00
588.00
605,00
603.00
596.00
587.00
647.00
603.00
569.00
608,00
609.00
604,00
591.00
652.00
579.00
$591.00
617.00
611.00
598.00
652.00
53%9.00
615,00
623.00
609.00

624,00
622,00
615,00
609.00
608.00
602.00
600.00
624,00
633,00

636,00

626.00
616.00
607.00
599.00
398.00
596.00
593.00
631.00
636.00
635,00
620.00
606,00
599.00
5935.00
593,00
392,00
588.00
639,00
641,00
629.00
613.00
600.00
594.00
593.00
589.00
586.00
983.00
647,00
647.00
625.00
607.00
398,00
594.00
590.00
585.00
é31.00
640.00
627,00
614.00
601.00
598.00
588.00
653.00
636,00
635,00
618,00
604,00
591.00
652,00
636.00
637,00
622.00
603,00

620.00

612,00
605,00
601.00
602.00
$99.00
§$99.00
622.00
632.00
633,00
609.00
598.00
592,00
593.00
594.00
593.00
591.0¢
630.00
634.00
626,00
593.00
SIE.00
S50l 00
552.00
592.00

5I.0C

o

Caa. 00
636.00
637.00
611.00
S5E85.00
S87.00
952.00
591.00
S588.00
587.00
585.00
644.00
644,00
602,00
583.00
591.00
$92.00
590,00
585.00
650.00
643.00
608.00
596.00
598.00
598.00
589.00
64%.00
641.00
615.00
608,00
601,00
589.00
649.00
641.00
631.00
612.00
$596.00

rdg,
127.@
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123323923 ¢
file recuested 128.c
FORXKOR KKK XK
comb. rresss, — Fr (mm water dgade) 16.00
cross flow temr, - tr (dedree celsius) 545.00
comb, 3ir flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.) 71,00
natural das flow rate ~ mdr (mm water diff.) 15.00
natural das total sress. - Fodr (Frsi sase) 0.00
air total rress., - psar (mm wester dadge) 0.00
Jet temr. - tir (dedree celsius) 23.00
sindle Jet flow rate - msdr (s.c.f.m.) 1.08
wall temr. - t5 (desiree celsius) 259.00
wall temr. - té (dedree celsius) 283.00
_wall temr., - t7 (desdree celsius) 292.00
wall temr., - tB (dedree celsius) 349.00
wall temr., - 19 (dedree celsius) 2446.00
wall temr, - ti0 (dedree celsius) 262.00
me = 0,0164317 ke/sec
ak. = 0,0792058 kdg/sec
me = 0,001162 hd/sec
m = 0,0946799 kd/sec
P = 98257 rascal
t = 818 dedree kelvin
tJ = 298 dedree kelvin
t5 = 532 dedgree kelvin
t6 = 556 desree kelvin
t7 = 565 dedree kelvin
t8 = 622 dedree kelvin
t? = 519 dedgree kelvin
t10= 535 dedree kelvin
ro = 0,4185 k€/cubic meter
rod= 1.148% kg/cubic meter
v = B.96 meter/sec
msJd= 0,0005648 keg/sec
vd = 12.37 meter/sec
dr = 2,74 density ratioc
J = S.7 momentum ratio
fr = 6907 froude number
sr = 64,10 sracing ratio
ri radius ansgle tii t12 t13
1 25 0 771.00 763.00 737,00
2 93 20 793.00 789.00 772,00
3 95 40 798.00 795,00 781.00
4 @5 60 804,00 8064.00 797.00
9 95 80 806400 811.00 796,00
6 25 100 799.00 807.00 790.00
7 95 120 793.00 804.00 783.00
8 95 140 784,00 795.00 770,00
9 95 160 774,00 785.00 762.00
10 25 180 757,00 773,00 755.00
11 85 0 799.00 797.00 780,00
12 85 20 802.00 803,00 788.00
i3 85 40 803.00 805.00 796.00

tia

743,00
781.00
791.00
803.00
807.00
807.00
B02.00
795.00
784.00
777400
786.00
794.00
803,00

t1S

743.00
778.00
781.00
800.00
802,00
808,00
797.00
802.00
787.00
793.00
778.00
787.00
793.00
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807.00
798,00
781.00
760.00
748.00
741.00
733,00
816.00
813.00
813,00
799.00
775.00
742,00
732.00
726,00
724,00
720.00
811.00
814.00
807.00
781.00
746,00
725,00
720.00
720.00
717.00
712,00
816,00
817.00
527.00
756400
729,00
718.00
718.00
718.00
710,00
704.00
821.00
817.00
800.00
746,00
729.00
720,00
719.00
707.00
815.00
806.00
789,00
753.00
735.00
726,00
715.00
815.00
792.00
789.00
770.00
744,00
722,00
796.00
771,00
777.00
757.6G0
708,00

252 .

809.00
798.00
783.00
775.00
768.00
759,00
749,00
815.00
815.00
816.00
787.00
767.00
754.00
755.00
747,00
739.00
733.00
815.00
819.00
798.00
753,00
742,00
747,00
742,00
732,00
726.00
T17.00
£§21.00
822.00
749.00
725.00
732,00
739,00
733.00
725.00
710.00
700,00
826.00
520.00
701.00
718.00
739.00
737.00
726.00
707.00
825,00
792,00
696.00
729.00
740.00
735.00
711.00
825.00
760.00
716400
742,00
736.00
711.00
B11.00
748.00
750.00
735.00
693.00

798.00
787.00
764.00
752.00
7506.00
740,00
733.060
796.00
B05.00
804,00
773.00
749.00
741.00
743.00
738.00
727.00
718.00
808.00
816.00
780.00
735.00
731.00
743,00
739.00
724.00
713.00
704.00
816.00
814.00
712.00
715.00
732.00
740,00
725.00
707.00
696.00
686,00
819.00
812.00
685.00
720.00
742.00
735.600
709.00
687,00
822.00
777.00
691.00
734.00
749.00
729.00
695.00
821.00
723.00
700,00
750.00
747.00
714,00
811.00
695.00
736.00
750,00
725,00

8C5.00

810,00
797.00
775.00
773.00
755.00
755.00
80x.00
BOE. 00
816.00
809.00
795.00
768.00
755.00
744,00
733.00
726400

796,00
770.00
733.00
764,00
693.00
&78.00
826.00
805.00
7€5.00
7¢0.00
7:3.00
700.00
676.00
B1%9.00
789.00
782.00
755.00
719.00
681.00
807.00
76%9.00
7706400
752.00
704.00

796,00

&E00.00
766.00
769,00
768.00
7537.00
T58.00
7791.00
759.00
E21.00
796.00
773.00
742,00
734.00
731.00
727.00
728.00
£E4.00
£12.00
804,00
T:9,00
TII00
;318400
710.00
709.00
TlS5.00
114,00
614.00
§04.00
788.00
728400
705,00
658.00
698.00
702.00
702,00
698,00
814,00
808.00
75%9.00
703.00
695.00
692.00
695.00
&86.00
816,00
7926 .00
733.00
F00.00
655.00
693.00

- 683.00

80%.00
786.00
730,00
706.00
694,00
668,00
793.00
766.00
747.00
717.00
674.00

rdg.
128.¢



EXRRRKKRKK
129.c
XK KKK Kk k

file requested

253

comb. Fress. - Fr (mm water gase) 17,00
cross flow temrs - tr (desgree celsius) 547.00
comb. air flow rate - mer (mm water diff.) 30.00
cool a3ir flow rate - mkr (mm water diff,) 71.00
natural das flow rate - mgr (mm water diff.) 15.00
natural das totsl rFress. - Fser (rsi dase) 0.00
air total rress. - rsar (ma water dasge) 0.00
Jet temr. - tir (desree celsius) 27.00
single Jet flow rate ~ msdr (s.cefem.) 1.40
wall temr. - t5 (desree celsius) 274,00
wall temr, - té6 (dedree celsius) 302.00
wall temr. - t7 (desree celsius) 313.00
wall temr., - t8 (desgree celsius) 3648.00
wall temr. - t9 (degree celsius) 266.00
wall temr. - t10 (desree celsius) 276.00
mce = 0.0154317 ka/sec
mk. = 0.,0792058 ka/sec
mg = 0.001162 kg/sec
m = 0.096799 ka/sec
F = 98246.8 wmascal
t = B20 degree kelvin
td = 300 desree kelvin
t5 = 547 dedree kelvin
t6 = 5735 dedgree kelvin
t7 = 588 desree kelvin
t8 = 641 dedgree kelvin
t9 = 539 desree kelvin
t10= 549 desree kelvin
ro = 0.,4176 kg/cubic meter
roJ= 1.,1413 kg/cubic meter
v = B.38 meter/sec
msJ= 0.0007322 ke/sec
vd = 16,15 meter/sec
dr = 2.73 density retio
Jd = 9.7 momentum ratio
fr = 11788 froude number
sr = 6,10 sracing ratio
1 radius andle t11 tiz t13
1 235 [ 780.00 772,00 745,00
2 $5 20 792,00 787.00 770,00
3 (2] 40 799.00 799,00 786,00
4 95 &0 806.00 808,00 794.00
3 23 80 800.00 806.00 789.00
é& S 100 78%9.00 801.00 776,00
7 95 120 774.00 792,00 767 .00
8 5 140 762.00 787,00 763,00
9 95 160 753,00 775,00 753.00
10 ¢S 180 747,060 765.00 74%.00
11 85 [o} 800.00 801,00 779.00
12 85 20 811.00 808.00 795.00
13 85 40 806,00 807.00

797.00

t14

755.00
779,00
754,00
806.00
808.00
756.00
796.00
787.00
781,00
770400
787.00
7¢9.00
8¢:3.00

ti5

750.00
773,00
78%9.00
797.00
798.00
788,00
793.00
791.00
783.00
776.00
780,00
793.00
800,00



s

8%
85
85
85
8%

85

75
7S
75
75
75

75

75
73
75
65
65
65
6%
65
635
&5
63
65
63
9%
S9

59

[ 4
as

S5
5SS
93
S8
SS
55

43
45
45
45
45
45
45
45
35
35

35

35
35
25
25
25
25
25
e
15
1 1
15

15

60

80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40

80
100
120
140
1460
180

800.00
778.00
750,00
740.00
733.00
732.00
729.00
811.00
811.00
809.00
779.00
748,00
726,00
724,00
722.00
723.00
718,00
816.00
818.00
809.00
760.00
726,00
716.00
714,00
722,00
718,00
714.00
820,00
813.00
798.00
737.00
720,00
718.00
722.00
717.00
714,00
708.00
821.00
811,00
795.00
744,00
730.00
721,00
723,00
712.00
821.00
805.00
803.00
763.00
742,00
731.00
721.00
818.00
800.00
801.00
784,00
755,00
729.00
800.00
782.00
777.00
765.00
726,00

Casa

-k

798700

780.00
767.00
766,00
761,00
752,00
749,00
812,00
813,00
802,00
760,00
748.00
748.00
749.00
742.00
737.00
732.00
816.00
825,00
771.00
731.00
735.00
740.00
734.00
735.00
724.00
720,00
823,00
820.00
714.00
714,00
733,00
737.00
734.00
724,00
714.00
704.00
828,00
803.00
690,00
724,00
741.00
737.00
731,00
710.00
829.00
779.00
705.00
737.00
747.00
739.00
714.00
828.00
766,00
748.00
756.00
746,00
717.00
813.00
764,00
759.00
745.00
706,00

757.00
745,00
744,00
745,00
739.00
736.00
800.00
803,00
790.00
739.00
733.00

738,00 -

743,00
738,00

© 726,00

722.00
808,00
816.00
734.00
719,00
730.00
740,00
734,00
729.00
715.00
708.00
814.00
814.00
686,00
717.00
738.00
740.00
731.00
714.00
701.00
690.00
824,00
785.00
689.00
732,00
743.00
740.00
722,00
696,00
828.00
751,00
700.00
741,00
750,00
733.00
703.00
824,00
710,00
721.00
759.00
752.00
720,00
809,00
666.00
745.00
756.00
730.00

758.00
780.00

T770.00

763,00
753.00

S 750,00

805.00
804,00

807.00

796.00
780,00
75%.00
748,00
738,00
729.00
726.00
817.00
'817.00
812,00
784.00
70%.,00
74i.00
728.00
722.00
71..00
70700
821.00
820.00
79% .00
767,00
745,00
724,00
714.00
701.00
694.00
688.00
829,00
811.00
792.00
767 .00
734,00
717,00
700.00
bEL .00
830.00
799.00
785,00
761.00
731.00
710,00
680.00
819,00
78%.00
791.00
762.00
729.00
691.00
803,00
7753.00
776.00
760.00
712.00

§.7.00 7

784,00
764.00
753,00
750.00
745.00
748,00
798.00
798.00
799.00
772.00
747.00
728,00
724.00
723.00
720.00
721.00
807.00
806.00
795.00
738,00
713.00
711,00
710.00
708.00
706.00
708.00
812,00
809.00
765,00
710,00
704,00
706,00
701.00
6%97.00
696.00
694,00
821.00
804,00
740,00
703.00
708.00
706.00
696,00
687.00
818.00
797.00
730.00
712,00
709,00
700.00
684,00
805.00
788,00
743,00
723.00
707,00
676,00
794.00
773.00
762,00
728.00
681.00

799.00°

rdg.
129,¢



255

KKKk % kK kk
file reacuested 13¢.c
XXEKEEXKKX
comb. Fress. — »r (mm water gage) 17.00
cross flow temr., - tr (dedgree celsius) 550.00
comtrs 8ir flow rate - mcr (mm water diff.) 30.00
cool 3ir flow rate - mkr (mm water diff.) 71.00
natural das flow rate - msr (am water diff.) 15.00
natural gas totsl rress. - rFsdr (rsi sage) 0.00
eir total rFress. - rsar (am water sage) 0,00
Jet temr. - tir (degree celsius) 28.00
single Jet flow rate - msJdr (s.Coefems) 1.53
wall temr., - t5 (desree celsius) 259.00
wall temr, — té6 (desree celsius) 304.00
wall temr. - t7 (degree celsius) 317.00
wall temr. - t8 (desree celsius) 370.00
wall temr. - {19 (dedree celsius) Z70.00
wall temr. - t10 (dedgree celsius) 280.00
me = 0.,0164317 ke/sec
mk = 0.0792058 kg/sec
mg = 0,001162 ka/sec
m = 0,096799 kd/sec
F = 982646.8 rascsl
t = 823 desree kelvin
td = 301 degree kelvin
tS% = 532 degree kelvin
té = 577 dedsree kelvin
t7 = 590 desgree kelvin
t8 = 643 degree kelvin
t? = 043 desree kelvin
t10= 553 dedgree kelvin
ro = 0,4160 kg/cubic meter
roJ= 1.1379 ks/cubic meter
v = B.41 meter/sec
msJd= 0,0008028 ka/sec
vd = 17.76 meter/sec
dr = 2,73 densite ratio
4 = 11.6 momentum ratio
fr = 14264 froude number
sr = 6.10 sracing ratio
Pt radius andle t11 ti2 t13
1 935 0 775.00 767.00 742.00
2 939 20 791.00 786,00 767.00
3 85 490 799.00 797.00 782,00
4 9% 60 794,00 795.00 783.00
] 95 80 785.00 791.00 772.00
é 935 100 772.00 790.00 765,00
7 95 120 762,00 786.00 756,00
8 23 140 755,00 780.00 757 .00
g 95 160 742.00 768.00 751,00
10 99 180 737.00 757.00 744.00
i1 835 [} 798.00 795.00 775.00
12 85 20 804.00 803,00 789.00
13 83 40 805.00 80%.00

79%.00

tig

757.00
779.00
788,00
798.00
795,00
78%.00
785.00
783.0G0
773.G0
768.00
7B5.00
798.00
806.00

t15

754.00

"775.00

785.00
791.00
785.00
783.00
777.00
781.00
774.00
772.00
778.00
789.00
797.00



LWt Aren
o oenen

R

80
100
120

180

100
120
140

100

722,00
808.00
815.00
808.00
766.00
737.00
721.00
718.00
722,00
725.00
717.00
813,00
816.00
804.00
748,00
717,00
713.00
719.00
722,00
716.00
715.00
818.00
818.00
794,00
733.00
717.00
718.00
720,00
721.00
716,00
707.00
825,00
813.00
796,00
745.00
725,00
724,00
723.00
713.00
813.00
801,00
795.00
763.00
73%.00
728,00
719.00
809.00
796.00
793.00
775.00
751,00
726.00
798.00
780.00
780.00
761,00
719.00

785.00
768.00
763,00
760,00
753.00
750,00
739.00
807.00
815.00
792,00
745,00
741,00
745,00
743,00
741,00
738,00
729.00
816.00
818,00
754,00
719,00
729.00
734,00
734.00
730,00
725,00
721,00
822,00
819.00
698,00
715.00
730.00
738.00
732,00
724,00
717.00
707,00
834,00
805.00
692,00
724,00
740,00
739.00
729.00
710.00
821,00
765,00
704,00
746,00
746.00
733,00
714.00
817.00
765,00
757,00
752,00
743,00
713.00
811.00
768.00
761,00
743,00
704.00

256

764,00

745.00
743.00
745.00
740.00
736,00
728.00
795.00
808.00
768,00
726,00
728.00
73%.00
742.00
737.00
728,00
719.00
803,00
811.00
706.00
711.00
733.00
737.00
735,00
726.00
717.00
709.00
812.00
806.00
675.00
721.00
741,00
743,00
731,00
713,00
703.00
693.00
824.00
787.00
695.00
734,00
748.00
738,00
721.00
698,00
818.60
710.00
701.00
749,00
750.00
729.00
704,00
814,00
671.00
730,00
737400
745.00
714,00
811.00
630.00
730.00
753.00
729.00

"803.00 T

791.00
777.00
765.00
757.00
750.00
743,00
805.00
812.00
807,00
782.00
76%.00
757.00
746.00
738.00
456.00
724.00
812.00
818.00
804.00
773,00

53.00
733.00
727.00
716,00
711,00
7G68.00
815.00
820,00
788.00
763,00
743.00
725,00
714,00
701.00
695.00
687.00
8268.00
815.00
787.00
738,00
730,00
718,00
702,00
683.00
821.00
792.00
783.00
757.00
727.00
707.00
682,00
811.00
787.00
790.00
759,00
728.00
689,00
806.00
773.00
775.00
733,00
713.00

76%9.00
754.00
740,00
737.00
738,00
738,00
799.00
804,00
798,00
739.00
727,00
722.00
7192.00
719.00
717.00
716.00
800.00
806,00
786.00
723.00
706,00
710.00
708.00
705,00
703.00
705.00
808,00
809.00
756,00
703.00
704,00
709,00
704,00
696,00
695,00
690.00
819.00
806.00
730.00
701.00
707.00
707,00
698.00
686.00
813.00
791.00
728.00
714.00
712,00
696,00
682,00
800.00
785.00
74%9.00
729,00
710,00
674,00
790.00
770,00
761,00
726.00
684,00

785.00

rdg.
130.¢c



XKRRERAKKK

file reauested 131.c
KXKEERKKKXK
combe. Fress. - Fr (ma water dase) 30,00
cross flow temr. — tr (desree celsius) 365,00
comb, a3ir flow rate - mer (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff,) 156.00
natural gas flow rate - mgr (mm water diff.) 15.00
natural gas totasl rress. - psdr (rsi sasge) 0.00
air total Fress. - Fsar (mm water gasge) 0.00
Jet temr., - tdr (desree celsius) 25.00
single Jet flow rate - msdr (s.c.fem.) 1.33
wall temr., - t5 (desree celsius) 155.00
wall temr., - té6 (dedree celsius) 213.00
wall temr, - 17 (dedree celsius) 217.00
wall temr., — t8 (dedree celsius) 272.00
wall temr., - t9 (dedree celsius) 180.00
wall temr. — t10 (dedree celsius) 192,00
me = 0.0164317 ks/sec
mhk. = 0,1174060 kd/sec
mg = 0,001162 kd/sec
m = 0,135000 kdg/sec
r = 98394.3 rascal
t = é63B dedree kelvin
td = 298 dedree kelvin
tS = 428 dedree kelvin
16 = 486 dedree kelvin
17 = 490 dedree kelvin
18 = 545 degree kelvin
t9 = 453 dedree kelvin
t10= 465 dedree kelvin
ro = 0,5374 kd/cubic meter
roJ= 1.1505 ks/cubic meter
v = 92,30 meter/sec
msJ= 0.0006956 ks/sec
vd = 15,22 meter/sec
dr = 2,14 density ratio
J = 5.7 wmomentum ratio
fr = 12459 froude number
sr = 9,15 sracing ratio
Ft radius ansle tii 112 t13
i ?S 0 614,00 612,00 600,00
2 95 20 621.00 621,00 611,00
3 95 40 624,00 623.00 615.00
4 25 60 609.00 616,00 613,00
S 95 80 595.00 606.00 608.00
6 ?5 100 623,00 625.00 617,00
7 @5 120 623,00 22.00 612.00
8 95 140 588.00 600,00 599.00
g 29 160 584,00 598,00 S596.00
10 95 180 610,00 613.00 606,00
11 85 0 604,00 611,00 604,00
12 85 20 622,00 624,00 617.00
13 85 40 630,00 631,00 624,00

ti4

606.00
617.00
620,00
620.00
617,00
627,00
624,00
613,00
612,00
615.00
612.00
623.00

626,00

t13

603.00

614,00

616,00
619.00
616.00
625,00

25,00
621.00
620.00
622.00
608.00
620,00
622.00
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6o

80
100
120
140
160
i8¢0

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120

100

20
40
66
80
100

20
40

8¢

257

P N L

632.00
631.00
627.00
625.00
619.00
612.00
608,00
631.00
637.00
637,00
636,00
632.00
624,00
620.00
613.00
582.00
$72.00
619.00
623.00
622,00
622.00
622.00
619.00
615.00
608,00
604.00
601.00
644.00
644.00
639.00
629.00
621,00
620.00
594.00
588.00
586.00
582.00
637.00
649.00
640,00
631.00
623.00
618.00
614.00
605.00
635.00
648.00
639.00
628,00
623.00
614.00
605,00
652.00
642.00
633,00
624,00
612.00
601,00
647,00
361.00
626,00
614,00
597.00

631,00
624.00
615.00
£15.00
614.00
611.00
610.00
632.00
636.00
637.00
622,00
609.060
606,00
610.00
608.00
594,00
588.00
627.00
631,00
617,00
592,00
598,00
604.00
608,00
605.00
é604.00
601.00
646.00
643,00
597.00
585,00
600,00
610,00
599,00
598,00
594,00
389.00
644.00
648,00
574.00
$90.00
608.00
608,00
609,00
600.00
655.00
631,00
568.00
601,00
609.00
607400
599,00
653.00
612.00
582,00
604.00
604.00
591.00
648.00
335,00
602,00
603.00
590.00

626,00

614.00
605,40
605.00
6060
05 .00
& G.50
622400
630.0G0
631.50
223,00
el 0
599,00
605.00
605.00

598.00

594.060
622,00
628,00
613.00
SBB.00
oF2. 30
599..0
6G5.00
606,00
604 .00
59% .00
639,00
636.00
580.00
S581.060
597.00
607.00
606.6G0
602.00
596.00
588.00
43400
641.00
S564.00
587,40
405,00
612,00
612,00
602,00
650G LU
626,60
$64.00
SFE0
611,00
611,60
603.00
649,00
587.00
572460
607 .0
609.00
597.00
644,60
544.00
596.00
609,00
599.00

" 629.00

626.00
020.00
616.00
614,00
610.C0
eli.00
627.00
631.00
&33.00
6l v
614,00
614,00
610.00
$03.00
599.00
628.00
633.00
633.00
623.00
615.00
612.00
¢12.00
606,00
999.00
596400
639.00
&637.,0C
630.00
618.00
614.00
615,00
605,00
595.00
588,00
585.00
644,00
643.00
631.00
622,00
4620.0¢
615.00
606.00
591.00
649.00
639.00
630.00
623400
621,00
611,00
5%6.00
645,00
632.00
623,00

621,00

613.00
5%4.00
640,00
623.00
618,00
611.00
597,00

623.00
625.00
625.00
622,00
618,00
615.00
613,00
623,00
626,00
627.00
627.00
628.00
622.00
618,00
606,00
599.00
598.00
625.00
628.00
629.00
629.00
625.00
617.00
604,00
593.00
591.00
591.00
634.00
632.00
630,00
627400
622,00
608.00
592.00
o87.00
584.00
385.00
640.00
637.00
632,00
630.00
621.00
600,00
591.00
58%5.00
643.00
636,00
632.00
625,00
617,00
598.00
586.00
6392.00
632,00
625,00
619,00
608,00
587.00
635.00
623.00
616.00
610,00
594,00

rdg.
131.0



KKK KKK KKK
file reauested 132.c
KERKKKEKKKKX
combs. Press. — Fr (mm water sage) 27.00
cross flow temr. - tr (desree celsius) 3468.00
comb., 3ir flow rate - mer (mm water diff.) 30.00
cool sir flow rate - mhr (mm water diff.) 140.00
naturzl gas flow rate - msr (mm water diff.) 15.00
natural gas total Fress. — Fpsgr (Frsi sgasge) 0.00
air total rress. - rFsar (mm water dadge) 0,00
Jet temr. - tdr (desgree celsius) 25.00
single Jet flow rate ~ msdr (secefems) 1.7%
wzll temr. - L5 (desree celsius) 209,00
wall temr, - t6 (desree celsius) 243.00
wall temr, - L7 (desree celsius) 250.00
wall temr, - tB (dedree celsius) 301.00
wall temr., - t9 (dedree celsius) 218,00
wall temr. - t10 (desree celsius) 214,00
me = 0.0164317 ke/sec
mk = 0.118%9016 ks/sec
meg = 0.001162 ks/sec
m = 0.1364%5 kd/sec
F = 983484.9 rascal
t = 641 dedree kelvin
td = 298 degree kelvin
13 = 482 dedgree kelvin
té = 516 desgree kelvin
t7 = 523 dedree kelvin
t8 = 574 desree kelvin
t? = 491 dedree kelvin
t10= 487 dedgree kelwvin
ro = 0.,3347 hkd/cubic meter
rod= 1.,1501 kd/cubic meter
v = 9,45 meter/sec
meJ= 0.0009153 ke/sec
vd = 20,03 meter/sec
dr = 2.15 densits ratio
J = 9.7 momentum ratio
fr = 21496 froude number
sr = 9.15 sracing ratio
rt radius andgle tii tiz t13
1 ?5 0 408.00 605,00 596,00
2 95 20 612.00 609.00 600.00
3 95 40 619,00 618.00 413.00
4 @5 60 617.00 617,00 610.00
S 95 80 614.00 614.00 608.00
b ?S 100 620,00 616,00 608.00
7 95 120 617.00 613.00 603.00
8 ?5 140 614,00 613.00 607,00
g 95 160 609,00 610,00 606,00
10 @5 180 609.00 614.00 610.00
11 85 (s} 617,00 616,00 610,00
12 85 20 624.00 625.00 618.00
13 85 40 624.00 623.00 620,00

258

114

602,00
604.00
618,00
617.00
61%9.00
620,00
611.00
616,00
613,00
616,00
618.00
626400

625.00

t15

602.00
605.00
618.00
&617.00
618.00

22.00
614.00
623.00
617.00
623.00
616.00
623.00

623,00
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60
80
100
120
140
160
180
0
20
40
60
80
100
120
140
160
180
0
20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

100

100

20
40
60
=3¢

628,00
624,00
620,00
619,00
610,00
609,00
603,00
627,00
629.00
630,00
631,00
624,00
616,00
415,00
609,00
605,00
601,00
630.00
638,00
638,00
613,00
619.00
615,00
616,00
605,00
606,00
603.00
640,00
643,00
634,00
627,00
619,00
619.00
609,00
609,00
606,00
604,00
644,00
643,00
637.00
629,00
622,00
616,00
610,00
602,00
646,00
641,00
641.00
631,00
623,00
614,00
611.00
653,00
646,00
636,00
626,00
622,00
610,00
647.00
641,00
634,00
623,00
608.00

259

622,00
606.00
606.00
607.00
609.00
612,00
609.00
628.00
630.00
626,00
606,00
600,00
601,00
607.00
609,00
610,00
608.00
630.00
641.00
609.00
581.00
596,00
606,00
614.00
608,00
60%.00
606.00
642.00
643.00
581.00
588.00
602.00
614.00
609.00
608.00
604,00
601.00
645,00
638,00
570.00
398.00
608,00
612.00
608.00
601,00
649,00
619.00
$82.00
611,00
614,00
609,00
604.00
656,00
615.00
606.00
613.00
614,00
602.00
649,00
618.00
622,00
615,00
601.00

611.00
598.00
599.00
603.00
606.00
608.00
607.00
624.00
625.00
615,00
595.00
596.00
599.00
608.00
609.00
610,00
606.00
627.00
638,00
586.00
581.00
597.00
606.00
614,00
610.00
609.00
605.00
638.00
639.00
859.00
590.00
606.00
613.00
612,00
610.00
604,00
598,00
642.00
629.00
563.00
602,00
612,00
615.00
612.00
603,00
645.00
592,00
575.00
611.00
617.00
613.00
607.00
652.00
559.00
592.00
614,00
616,00
607.00
64%9.00
538.00
615,00
618.00
609.00

[ PR

627.00
616.00
613.00
609,00
612,00
613.00
614,00
630,00
631.00
629.00
626.00
614,00
610,00
612,00
611,00
611,00
608.00
635.00
642,00
637.00
613.00
609.00
612,00
616.00
609.00
607,00
601.00
641,00
643,00
624,00
615.00
616.00
618,00
612.00
604.00
598.00
594.00
647 .00
643.00
626.00
621.00
620,00
618.00
609,00
601,00
648,00
637.00
627.00
626,00
625.00
615.00
603.00
652,00
636.00
631.00
626.00
621.00
606,00
649,00
634.00
631,00
624,00
611.00

626,00
625,00
627,00
617,00
617,00
616.00 rdg.
611,00 BZee
628,00
628,00
627,00
634,00
631,00
623,00
616,00
609,00
603,00
601.00
632.00
638.00
639.00
632,00
627,00
618,00
610,00
602,00
597.00
593,00
637,00
643,00
635.00
636,00
625,00
615,00
604,00
596,00
590,00
588,00
645,00
642,00
639.00
634,00
626,00
610,00
600,00
596,00
645,00
644,00
638,00
633.00
623,00
609,00

- 594.00

648.00
642,00
637.00
62900
621.00
602,00
647 .00
637.00
630.00
624,00
60%.00
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260

ti4

604,00
607.00
615,00
613.00
618.00
620.00
611.00
614,00
613.00
614.00
616.00
630,00

KKK KKK KKK
file recuested 133.c
KKK KKKKK X
comb, Fress., - Fr (mm water dade) 28.00
cross flow temr, - tr (dedree celsius) 3468.00
combe. 3ir flow rate - mcr (mm water diff.) 30,00
cocl air flow rate - mkr (mm water diff.) 160.00
natural das flow rate — msr (mm water diff.) 15.00
natural gas totel rFrress. - rpsdr (prsi dade) 0.00
air total rress., - rsar (mm water dage) 0.00 '
Jet temr. - tir (dedgree celsius) 246.00
sindle Jey flow rate - msdr (s.c.fems) 1.92
wall temr, - t3 (degree celsius) 197.00
wzsll temr. - té6 (desgree celsius) 243.00
wall temr. - t7 (dedree celsius) 251.00
wall temr., - t8 (dedree celsius) 303.00
wall temr. - t9 (dedgree celsius) 215.00
wall Lemr. - t10 (dedree celsius) 214.00
me = 0,0164317 hkd/sec
mk. = 0,1189016 kd/sec
mg = 0.001142 kd/sec
m = 0.136495 kd/sec
¢« 98374.7 rascal
t = 641 dedree kelvin
td = 299 desree kelvin
15 = 470 desree kelvin
té = 516 dedgree kelvin
t7 = 524 dedree kelvin
t8 = 576 dedree kelvin
9 = 488 degree kelvin
t10= 487 degree kelvin
ro = 0,5347 kdg/cubic meter
rod= 1,1464 kdg/cubic meter
v = 9.44 meter/sec
msJd= 0.0010042 kg/sec
vd = 22.05 meter/sec
dr = 2,14 density ratio
Jd 0= 11,7 momentum ratioc
fr = 26120 froude number
sr = 9.15 sracing ratio
=t radius andle ti1 tiz2 t13
1 95 [o} 603,00 604,00 592.00
2 (4] 20 589.00 5996.00 596.00
3 ?5 40 619,00 620,00 610.00
4 95 60 616,00 615.00 606,00
S 95 80 619,00 616,00 606,00
é k4] 100 623,00 615,00 606,00
7 L] 120 614,00 608,00 601,00
8 85 140 610,00 607,00 605,00
g 25 160 609,00 612,00 605.00
10 99 180 601,00 610,00 607.00
11 85 0 618,00 618,00 408,00
12 83 2 629.00 630,00 624,00
13 85 40 627.00 626,00

619.00

25.00

tis

606.00
610.00
616400
614.00
621.00
625.00
620.00
623,00
621.00
618.00
615.00
6£28.00
627,00

~N



14
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16
17
18
19

21

22

23

25
26
27

28

29

30
31
32
33
34
35
36
37
38
39
40
41
42

43

4%

46

48
a9
a0
S1
S2
S3
94
59
S6

e
~

58

59

61
62
63
&4
65

67
68
69
70
71
72
73

75

76

85
85
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100
120

100

100

20
40
60
80

616,00
613,00
606.00
999.00
630.00
630,00
632.00
627.00
624,00
619,00
611.00
610,00
603,00
602.00
634.00
630,00
629.00
629.00
622.00
612.00
611.00
SB84.00
573.00
575.00
621,00
635.00
618,00
621,00
617.00
610.00
608,00
605.00
599.00
S95.00
641.00
643,00
636.00
627.00
621.00
621,00
612,00
605.00
646,00
642.00
638,00
630.00
625.00
618,00
610.00
651.00
643.00
643,00
630,00
622,00
610.00
646,00
640,00
633,00
624.00
610.00

_261

Py

605.00
605.00
608.00
611.00
612,00
606.00
629,00
631,00
622.00
595.00
597.00
603,00
605.00
612.00
608,00
609,00
636.00
635,00
592,00
584.00
594.00
603.00
610,00
598.00
591.00
$90.00
630,00
635.00
564.00
582.00
601,00
606.00
608,00
606.00
600.00
S95.00
644,00
629,00
569.00
602,00
640,00
616.00
611.00
602.00
648,00
616.00
589.00
613.00
617.00
613,00
603,00
654.00
615.00
619,00
619.00
616,00
603.00
650,00
618,00
623,00
616,00
603.00

€19.66"

607.00

596.00
601.00

605.00

611,00
608.00

603.00°

622.00
627.00

609.00

588,00
595.00

605.00

609.00
613.00
608,00
609.00
632.00
629.00
567.00
584.00
59%.00
607.00
613.00
605,00
600,00
$97.00
630,00
629,00
350.00
58%.00
607,00
609,00
610.00
607,00
600.00
595.00
642,00
613.00
969.00
605.00
611,00
618,00
612,00
603,00
645.00
576,00
584.00
613.00
618.00
617.00
607.00
652.00
554.00
604,00
618,00
618,00
607.00
650,00
939.00
618.00
618.00
609.00

626,00

612.00
613.00

612500

613.00
612,00
609,00
630.00
632.00
635.00
617.00
610.00
609.00
608,00
615.00

610,00

610.00
639.00
636.00
627.00
610.00
602.00
608.00
614,00
606.00
599,00
S%5.00
636.00
638.00
621.00
608.00
611.00
612.00
609,00
603.00
597.00
593.00
646.00
641.00
624,00
620.00
617.00
619.00
608.00
601.00
648,00
633.00
627.00

626.00

625,00
619.00
605.00
652,00
637.00
635.00
627,00
623.00
608.00
650.00
632.00
632.00
624.00
611.00

626,00

621.00
629.00

"621.00

616.00
614.00

T 611,00

627.00
630.00
6335.00
630,00
627.00
624,00
614.00
611,00
604,00
601,00
634.00
634,00
634,00
633.00
627.00
617.00
603,00
596,00
594.00
588,00
634,00
637.00
635.00
628.00
622,00
611.00
603,00
393,00
590.00
389.00
642,00
642,00
638,00
633.00
624,00
608.00
5998.00
596,00
648.00
641.00
63%9.00
632,00
623.00

. 611.00

598.00
648.00
644.00
638.00
629.00
620.00
604.00
648.00
635.00
630.00
623.00
608.00

rdg,
133,.¢



AXKRKKEKKEX
file reauested 134.c
P22 322439
combs ®ress. - Pr (mm water sade) 17.00
cross flow temr, - tr (degree celsius) 934.00
combs 3ir flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.) 79.00
natural das flow rate - mdr {(mm water diff.) 15.00
natural gas total rFress. - rsdr (rsi gase) 0.00
air total rress. - rsar (mm water gase) 0.00
Jet temr, - tdr (dedgree celsius) 23.00
single Jdet flow rate — msdr (seCoefoms) 1.12
wall lemr, - t5 (desree celsius) 260.00
wall temr. - t6 (dedree celsius) 293.00
wall temr. - 17 (degsree celsius) 295.00
wall temr., - t8 (dedree celsius) 359,00
wall temr. - t9 (desgree celsius) 256.00
wall temr. - t10 (desree celsius) 260.00
mc = 0.0164317 kd/sec
mk. = 0.0B35490 kg/sec
mg = 0.001162 kdg/sec
wm = 0.101143 kg/sec
F = 98266.8 rascal
t = B07 dedree kelvin
td = 296 desree kelvin
t5 = 533 dedree kelvin
té = 566 dedree kelvin
t7 = 568 dedree kelvin
t8 = 632 dedree kelvin
t9 = 529 desdsree helvin
t10% 533 dedree kelvin
ro = 0,4243 kg/cubic meter
rod= 1.15487 kg/cubic meter
v = 8.82 meter/sec
me.d= 0.,0005858 ks/sec
vd = 12.75 meter/sec
dr = 2,73 density ratio
J = 5.7 momentum ratio
fr = 7356 froude number
sr = 9.13 sracing ratio
(34 radius a3andle ti1 t12 t13
1 25 0 763,00 755.00 730.00
2 g5 20 778.00 772.00 753.00
3 95 40 784.00 784.00 773.00
4 25 60 780.00 784.00 771.00
S 95 80 786.00 792.00 781.00
é 25 100 789.00 786.00 76%9.00
7 ?5 120 794.00 786.00 761,00
8 95 140 788,00 778.00 751,00
9 95 160 784.00 771.00 746,00
10 25 180 769.00 769,00 745.00
11 835 0 781.00 779.00 763,00
12 85 20 787.00 787.00 775,00
13 85 40 789.00 793.00 782,00

t14

738.00
762.00
780.00
778.00
792.00
786.00
787.00
774,00
76%9.00
767.00
774.00
786.00
790.00

t15

734,00

760,00

776 .00
778.00
785.00
782.00
798.00
793.00
791.00
791,00
767.00
781.00

788,00



™

‘263

CE0T T YRS TG0 T Y8500 783,00 T IOE o0 T TR T 00
80 789.00 777400 764.00 785.00 784,00
100 789.00 765,00 743.00 766,00 780,00
120 782.00 758.00 735.00 762.00 788.00
140 774.00 758,00 738.00 759.00 775.00
160 764.00 753.00 732.00 753,00 765,00
180 759.00 753,00  736.00 756,00 7 763,00 A&
[ 794,00 796.00 785,00 791.00 783.00 134.¢
20 799.00 801.00 794.00 802,00 792,00
40 798.00 799.00 792,00 795.00  789.00
60 794,00 773.00 754,00 790.00 790,00 -
80 791.00 751,00 730,00 768.00 788.00 -
100 785.00 747,00 729,00 760,00 784,00
120 776400 747,00 735.00 756,00 767.00
140 764.00 748,00 738.00 757.00 748,00
160 753,00 742,00 738.00° 754,00 735,00
180 740.00 741,00 736,00 745,00 727.00
0 803.00 807.00 798.00 805.00 757.00
20 799,00 803.00 799.00 801.00 796,00
40 8060.00 786,00 765.00 799,00 794.00
60 794.00 742,00 726,00 780.00 751,00
80 784,00 734,00 723.00 761,00 784,00
100 770.00 738.00 731.00 753.00 764,00
120 760.00 740.00 738,00 759.00 739,00
140 750.00 735,00 742,00 748.00 711.00
160 736.00 727400 737.00 733.00 700.00
180 729.00 725.00 728.00 718.00 692,00
0 807.00 812.00 805.00 810.00 860,00
20 809.00 811.00 801.00 805.00 798,00
40 799.00 740.00 705.00 793.00 760,00
60 782,00 715,00 707,00 761.00 753.00
80 773.00 729.00 725,00 759,00 777.00
100 765.00 737,00 736.00 759.00 748,00
120 750.00 730.00 740,00 751.00 711.00
140 737.00 723.00 736.00 726,00 692.00
160 729.00 716,00 722,00 707.00 684.00
180 719,00 708.00 708.00 695,00 679,00
0 812,00 B16.00 811,00 815.00 806,00
20 805.00 806,00 797.00 806.00 796,00
40 792.00 696.00 676,00 778.00 785.00
60 768.00 714,00 713,00 762.00 773,00
80 758.00 730.00 733.00 757.00 757.00
100 750400 730.00 739.00 754,00 729.00
120 734.00 716,00 731.00 729,00 699,00
140 722.00 703.00 712.00 702,00 679.00
0 812,00 81%.00 811,00 813.00 801,00
20 791.00 776.00 758.00 790.00 753,00
40 781.00 691,00 680.00 769,00 773,00
60 765,00 455,00 725.00 761.00 764.00
80 747.00 725.00 733,00 750.00 742,00
100 738.00 717.00 728.00 736,00 L 717.00
120 716,00 692,00 707.00 705.00 686.00
0 803.00 812.00 811.00 807.00 793,00
20 781.00 752.00 704.00 774,00 770.00
40 774,00 716.00 697,00 763,00 757.00
40 750.00 725.00 730,00 749.00 745.00
80 732.00 715.00 725.00 734.00 727.00
100 711,00 687.00 697 .00 421,00 488.00
0 789.00 804.00 800.00 796.00 782.00
20 493,00 475,00 360,00 486,00 752,00
40 753,00 731.00 712.00 747,00 736.00
60 733,00 719.00 724,00 728.00 720,00

80 704.00 688,00 700.00 699.00 694.00



KXREKKKKKK
file reauested 135.c
REKKKKKKKK

comb. Fress, — Fr {(mu water sgade) 18.00

cross flow temr. — tr (dedree celsius) 542,00

combe. 2ir flow rate - mcr (mm water diff.) 30.00

coocl air flow rate - mkr (mm water diff.) 79.00

naturzal dgas flow rate - msr (mm water diff.,) 15.00

naturzl das totzl rress. - rsdr (rsi dade) 0.00

air total Frress., - rsar (mm water dase) 0.00

Jet temr, - tir (dedree celsius) 26.00

sindgle Jet flow rate - msdr (s.cefemie) 1.46

wall temr., - 15 (degree celsius) 268.00

wall temr, - t6 (dedree celsius) 296.00

wall temr, - 17 (dedree celsius) 308,00

wall temr, - t8 (dedree celsius) 365.00

wsll temrs - 19 (dedree celsius) 263.00

wall tems. - t10 (desree celsius) 2664900

me = 0.0164317 ks/sec

mbk. = 0,0B835490 kd/sec

mg = 0,0011462 ks/sec

m = 0,101143 kd/sec

# = ¥8276.6 rascsel

1t = 813 degree kelvin

td = 299 degree hkelwvin

tS = 541 desree kelvin

t6 = 569 dedree kelvin

t7 = 581 dedree kelvin

t8 = 438 dedree kelvin

t9 =~ 536 dedgree kelvin

t10= 539 desree kelvin

ro = 0,4202 ke&/cubic meter

roJ= 1,1452 k&/cubic meter

v = B.91 meter/sec

med= 0,0007636 kd/sec

vi = 16.78 meter/sec

dr 2,73 density ratio

J = 9.7 momentum ratio

fr = 12783 froude number

sr = 9,15 sracing ratio
st radius andle ti1 ti2 t13
1 95 o] 774,00 764.00 736,00
2 ?S 20 783.00 777.00 756.00
3 99 40 785.00 780,00 766,00
4 ?5 60 791.00 792.00 776,00
5 @5 80 797.00 787,00 767.00
6 95 100 795.00 776,00 749,00
7 95 120 791.00 773.00 746.00
8 95 140 783.00 771,00 744,00
4 9S 160 771.00 767.00 743,00
10 g9 180 756.00 765,00 740.00
11 85 0 789 .00 788,00 771.00
12 85 20 797.00 7926.00 784.00
i3 8% 40 797.00 801,00 786.00

114

751,00
764.00
773.00
784.00
780400
784400
771.00
768.00
763.00
758.00
78i1.00
791.00
797.00

tis

751.00

"75%.00

767.00
7B2.00
781.00
794,00
796,00
790400
750400
778.00
772.00
782.00
789,00
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60 TTTISEL00TT T F76.60 7T 953,00 792,00 793,00
80 796.00 753.00 734,00 772,00 794,00
100 788.00 750.00 732,00 755,00 788,00
120 785,00 755,00 735,00 754.00 782.00
140 767.00 761,00 744,00 761,00 780,00
160 761.00 760,00 741.00 759,00 766,00 Tdg.
180 744,00 761,00 742,00 763.00 763,00 135.¢
0 797.00 798.00 786,00 765,00 789,00
20 B03.00 804.00 793.00 800,00 518,00
40 804,00 790.00 766.00 8G1.00 792,00
60 798,00 738.00 721.00 775.00 792,00
80 786.00 730.00 723,00 753,00 787,00
100 783,00 738,00 735.00 754.00 788,00
120 771.00 748,00 738,00 750.00 761,00
140 759,00 751,00 746,00 759.00 748.00
160 749,00 748.00 743.00 756.00 738.00
180 735,00 743,00 736,00 746,00 723,00
0 808,00 810.00 798,00 801,00 795,00
20 809.00 815.00 805.00 808,00 799,00
40 798.00 746,00 705,00 752,00 792,00
&0 791,00 711,00 307,00 7¢3.00 793,00
80 777400 724,00 726.00 747,00 781.00
100 778.00 745,00 742,00 760,00 773.00
120 766,00 746,00 746.00 763,00 739,00
140 754,00 472,00 476,00 754,00 718.00
160 742.00 736.00 740,00 73%.00 703,00
180 735,00 733,00 732,00 726400 697,00
0 808,00 814.00 804.00 803,00 799,00
20 812.00 810,00 794,00 801,00 795,00
40 796,00 698,00 672.00 774,00 787.00
50 783,00 711,00 719.00 756,00 769.00
80 777,00 735,00 739,00 756,00 774,0C
100 766,00 743,00 743,00 758,00 747,00
120 759,00 740.00 747.00 757.00 719.00
140 744,00 732,00 743,00 736,00 702,00
160 732,00 720.00 727.00 718,00 693,00
180 726,00 714,00 714.00 704,00 684,00
0 814.00 819,00 813.00 821.00 §11.00
20 801,00 785,00 758.00 795,00 793,00
40 791.00 680,00 681.00 775,00 787.00
60 779,00 727.00 728.00 763,00 777.00
80 773,00 745,00 744,00 767 .00 766,00
100 762,00 737.00 746,00 &L 00 736,00
120 745,00 728,00 739.00 736.00 707.00
140 725,00 706400 714.00 717..00 687,00
0 812,00 819.00 815,00 £1-.00 805,00
20 800,00 770,00 715.00 794.00 793,00
40 788,00 714,00 <67.00 770,00 783,00
60 775.00 743.00 143,00 77..00 770400
80 762.00 738,00 746,00 765.00 754,00
100 744,00 724.00 735.00 742,00 724,00
120 726.00 701,00 710.00 709.00 693,00
0 806.00 817,00 £14.00 810.00 797,00
20 786,00 754,00 663,00 777,00 778,00
40 781.00 74%.00 720,00 775,00 768.00
60 759,00 738.00 740,00 759,00 752,00
80 743,00 725.00 735,00 739,00 732,00
100 723,00 699,00 707,00 705,00 698,00
0 787.00 801,00 802,00 794,00 782,00
20 773,00 761,00 S 22000 764 20 759.00
40 757 .00 745.00 L5600 755,00 741,00
60 743,00 729,00 T37.00 T3¢ 50 731.00

80 707,00 692.00 0600 706, 20 703.00



XAXKKKRKKKEK
file recuested 1346.c
KKK KK KKKK
comb., Press. - Pr (mm water gadge) 18.00
cross flow temr. - tr (desgree celsius) 540.00
comb., 3ir flow rate - mcr (mm water diff.) 30,00
cool air flow rate - mkr {(mm water diff.) 78.00
natural dass. flow rate - mgr (mm water diff,) 15.00
natural das total rress. - Fpsdr (rsi gadge) 0.00
air total rFress. - Frsar (mm water dade) 0.00 ’
Jet temr. — tir (dedree celsius) 23.00
sindle Jet flow rate - msdr (s.cefoms) 1.61
wall temr, - t5 (dedree celsius) 265,00
wall temr, - té6 (dedree celsius) 299.00
wzll temr. - t7 {(degree celsius) 301.00
wall temr. - t8 (dedree celsius) 363.00
wall temr, — L9 (desree celsius) 262.00
wall temr. - t10 (dedree celsius) 267.00
me = 0,0164317 ks/sec
mk, = 0,0830185 kd/sec
mg = 0.001162 keg/sec
m = 0.100612 kg/sec
o= 98278.6 Fascal
t = B13 dedree kelvin
td = 296 degree kelvin
t5 = 538 degree kelvin
té = G722 dedree kelvin
t7 = 574 dedree kelvin
t8 = 636 desree kelvin
t9 = 535 degree kelvin
t10= 540 dedree helvin
ro = 0,4212 kdg/cubic meter
roJd= 1.,1568 kg/cubic meter
v = 8.B4 meter/sec
med= 0,0008394 hg/sec
vd = 18.26 meter/sec
dr = 2,75 densitwe ratio
J = 11.7 momentum ratio
fr = 15038 froude number
sr = 9.1% sracing ratio
Ft radius ansgle t11 t12 t13
1 25 0 766400 756,00 726.00
2 e5 20 777 .00 769.00 753.00
3 95 40 784.00 781.00 767.00
4 95 60 790.00 786,00 766.00
1 95 80 792.00 771,00 752,00
é 95 100 786.00 764,00 737.00
7 93 120 786.00 761.00 736,00
8 @5 140 763,00 758,00 736.00
9 g5 140 752,00 755.00 735.00
10 95 180 741.00 754,00 737.00
11 85 0 781,00 77%.00 756,00
12 85 20 793.00 791,00 780.00
13 85 40 792.00 794,00

.778.00

tis

742.00
761.00
776.00
780.00
782,00
765.00
760.00
754.00
755.00
7546.00
768.00
785.00
792.00

t1s

739.00
762.00
775.00
768.00
781,00
787400
784.00
782,00
779.00
771.00
761.00
780.00
786.00



g T

8%
85
85
85
85
83
75
75
75
73
735

75

75
75
75
75
65
63
65
63
635
65
65
65
65
6%

59

S5
53
59
5%
55

55

55
53
S5
45
45
45
45
45
45

435
35
3
35
35
3S
35
39
25
25
239
25
25
25
15
15
15
15
15

793.00
786,00
785.00
775400
757.00
744,00
729.00
797.00
798.00
793.00
787.00
780,00
777.00
766,00
754.00
745.00
733,00
803,00
803,00
797.00
786.00
773.00
774,00
761.00
746,00
739.00
732,00
801.00
804,00
794,00
781.00
778.00
765.00
755.00
740,00
733.00
723,00
811.00
801.00
791.00
778.00
771.00
734,00
743.00
733,00
806.00
796.00
787,00
779.00
758.00
745.00
723.00
801.00
783.00
783.00
762,00
742.00
719.00
78%.00
769.00
756.00
741,00
702.00

267

762,00
737.00
737.00
744,00
749.00
748,00
747.00
795,00
800.00
767,00
718,00
719.00
733.00
745.00
750,00
747.00
742,00
805.00
806,00
720,00
704.00
721.00
744,00
746,00
741.00
735,00
730,00
806,00
799.00
683,00
711,00
739.00
743.00
739.00
731.00
721.00
711.00
816.00
777.00
687.00
735.00
744,00
736,00
729,00
713.00
814.00
762,00
716.00
750.00
739.00
726.00
700,00
811,00
745,00
760,00
746.00
727,00
696.00
800,00
758,00
744,00
726.00
689,00

739.00
721.00
728,00
735,00
741.00
733,00
733.00
779.00
791,00
730.00
706.00
720.00
740,00
743,00
745.00

744,00

736.00
797.00

796,00

674.00
712.00
734,00
749.00
746,00
748,00
741,00
732,00
797.00
778.00
675.00
726,00
743,00
746.00
749,00
741,00
725.00
711.00
809.00
739.00
694.00
737.00
748.00
746,00
738.00
719.00
814.00
726,00
701.00
749.00
747 .00
737.00
711,00
810.00
668.00
732,00
745,00
737.00
705.00
798,00
618.00
741,00
735.00
705.00

A W 8 e e A et A B e b b M e o ok ik

787.00
759.00
748,00
748.00
751.00
750.00
750.00
786,00
800,00
78%9.00
760.00
747.00
747,00
753.00
760.00
755.00
748,00
803.00
807.00
785.00
747 .00
744,00
763,00
739.00
756,00
740,00
729.00
801.00
805.00
767,00
749.00
760,00
762.00
758,00
735,00
719.00
705.00
813.00
795.00
768.00
765.00
771.00
759.00
738.00
715,00
814,00
789.00
777.00
775,00
765.00
42,00
708.00
B08.00
775.00
777.00
760.00
744,00
703.00
791.00
761.00
756.00
737.00
702,00

796,00

784,00
786,00
F73.00
767,00
X3

776.00
760.00
745.00
732.00
7204900
793.00
795,00
792,00
7EY.U0
NS00
773,300
739.00
717.00
706.00
700,00
793.00
798.00
792.00
785,00
777.00
747,00
724,00
705.00
695.00
687.00
803.00
794,00
790,00
775,00
76%.00
737,00
711.00
693,00
804,00
789.00
779.00
772.00
735.00
725.00
695.00
797.00
778.00
768.00
755.00
738.00
69%.00
780,00
757.00
746,00
729.00
698.00

. rdg.

136.c

(\

W



[32¢3¢ ¢33
file reauested 200.c
EXKKKRRKKXK
combr. Fress., — Fr (mm water sasge) 21.00
cross flow temr. - tr (desree celsius) 380,00
comb., air flow rate - mcr (mm water diff.) 20.00
cool air flow rate - mkr (mm water diff.) 111,00
natural gas flow rate - megr (am water diff.) 10.00
natural gas total rress. - Fsdr (rFsi dadge) 0.00
air total press. — pPsar (mm water sade) 0.00 )
Jet temr., - tir (dedree celsius) 32.00
single Jet flow rate - msdr (s.c.fom.) 1.11
"wall temr. - t5 (dedree celsius) 185.00 -
wzall temr, - t6 (dedree celsius) 240,00
wall temr. - t7 (dedree celsius) 236.00
wall temr, - t8 (dedsree celsius) 283.00
wall temr. - t9 (dedree celsius) 213.00
wall temr., - t10 (desree celsius) 211.00
me = 0,0134144 ks/sec
mk = 0.,0990351 kd/sec
ma = 0,000949 kd/sec
m = 0,113400 ke/sec
¢ = 98304 rascal
t = 653 dedree kelvin
td = 300 dedree kelvin
tS = 458 desgree kelvin
té = 513 dedree kelvin
t7 = 50% dedree hkelvin
t8 = 556 dedree kelvin
t9 = 485 desree kelvin
t10= 484 dedree kelvin
ro = 0.5245 kdg/cubic meter
rod= 1,1230 k€/cubic meter
v = 8,00 meter/sec
msd= 0.0005805 kd/sec
vd = 13.01 meter/sec
dr = 2,14 density ratic
J = 5.7 momentum ratio
fr = 2107 froude number
st = 2.47 sracing ratio
Pt radius andgle til t12 t13 ti4 t15
1 95 0 S05.00 914,00 512.00 517.00 516.00
2 @5 20 520.00 525,00 520,00 57,00 - D2%.00
3 95 40 532.00 534.00 530.00 S37.00 938,00
4 95 60 542.00 546.00 G45.00 $5-7.00 548.00
S 95 80 553.00 561.00 - 561.00 561.00 556,00
é 95 100 561.00 571.00 573.00 575.00 567,00
7 935 120 $565.00 977.00 580.00 580,00 56%.00
8 25 140 569.00 585.00 588.00 SE9.00 576,00
9 95 160 574,00 589.00 591.00 552400 576400
10 95 180 579.00 593.00 | 597.00 558,00 580.00
11 85 0 $528.00 539.00 529.00 S552.00 936.00
12 85 20 954.00 $61.00 $51.00 576.00 560,00
13 85 40 574,00 580.00 573.00 577.00 977,00
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60

80
100
120
140
160
180

20
40
60

100
120
140
160
180

20
40
60
80
100
120
14¢
169
180

20
40

80
100
120
140
160
180

20
40
60
80
100
120
1490

20
40
60
80
100
120

20
40
&0
80
100

20

60
80

583,00
595.00
598.00
600.00
603.00
605.00
600.00
564.00
594.00
612,00
614,00
619.00
619.00
620.00
617.00
613.00
611.00
609.00
628.00
631.00
631.00
627,00
629,00
623.00
617,00
612,00
608.00
638.00
645,00
642,00
643.00
637.00
627,00
620.00
615.00
610,00
604.00
654.00
653.00
650.00
644,00
636,00
625.00
615.00
607,00
658,00
656,00
64%.00
638.00
629.00
618,00
609.00
659,00
653,00
643,00
633,00
620,060
608.00
653,00
644,00
630.00
618,00
604,00

269

589,00

602.00
608.00
613.00
613,00
613.00
608.00
S78.00
602.00
617.00
621.00
627,00
626,00
627.00
622,00
617.00
616,00
620.00
633,00
637,00
636,00
633,00
632,00
626,00
619,00
616,00
611.00
643,00
64%.00
646,00
645.00
640.00
628,00
622.00
616.00
610.00
603,00
656,00
635,00
651.00
645,00
636,00
624,00
616.00
6035.00
659.00

657,00

650,00
63%.00
627.00
617,00
605.00
660,00
&£54.00
643.00
633.00
621.00
605,00
655,00
648.00
631,00
620,00
604,00

583,00

598,00
607.00
613.00
615.00
612.00
609,00
S5S7.00
58900
608,00
616.00
623,00
é425.00
626.00
624,00
618,00
616.00
S97.00
621,00
631 .uu
63340
630, <
629 00U
627,00
623,00
616,00
612,00
628.00
640,00
641.00
640.00
636,00
629,00
624,00
616,00
608.00
402,00
648,00
650.00
647.00
642,00
634.00
623.00
615,00
604,00
653.0¢C
652.00
646,00
637 .00
627.00
617,00
605.00
653.00
650,00
640,00
633,00
620.00
605,00
651.00
645.00
632,00
420,00
607,00

"587.00

599.00
607.00
614,00
613.00
617,00
614,00
564.00
596.00
611.00
618.00
624,00
626,00
626,00
624.00
621.00
618.00
335.00
627,00
634,00
636,00
630,00
630.00
627 .00
622,00
616,00
612.00
637.00
644,00
643.00
639.00
637.00
62%9.00
621,00
612,00
604.00
599.00
652.00
650.00
046,00
640,00
634,00
622.00
611.00
600.00
654,00
650.00
644,00
635,00
625.00
615.00
600.00
651.00
647.00
638.00
630,00

601,00

586.00
573,00
598,00
602,00
602,00
604.00
602,00
973,00
600.00
611.00
614.00
618,00
617,00
618,00
617,00
612,00
611,00
616,00
628400
633.00
632,00
626.00
625,00
619.00
612,00
608,00
604,00
638.00
641.00
639.00
634.00
633.00
624,00
615,00
606,00
600,00
597.00
648,00
646,00
641,00
635.00
628.00
617.00
607,00
597,00
649.00
645,00
639.00
629,00
620.00
610.00

-998.00

645,00
642,00
633,00
623,00
611,40
596400
646,00
632,00
621.00
610,00
S97.00

rdg.
&00, ¢



(2223222 3%4
file recuested 201.c
KEKKEKEKKK
comb. Press. — FT (mm water sgasge) 21.00 ' ’ T
cross flow temr:, - tr (dedree celsius) 383.00 3
comb. air flow rate - mcr (mm water diff.) 20.00
cool air flow rate - mkr (mm water diff.) 111.00
naturel sas flow rate - awdgr (mm water diff.) 10.00
naturzl dgss total rfress. - psdEr (rFsi dage) 0,00
air total eress. ~ psar {(mm water sase) 0.00
Jet temr, - tdr (dedsree celsius) 34,00
single Jet flow rate - msdr (s.cefems) 1,45
wall temr, - 13 (dedgree celsius) 185,00
wall temr, - té (dedree celsius) 239.00
wall temrs - t7 (dedree celsius) 235.00
wall temr., - t8 {(dedgree celsius) 2B4.00
wall temr, - t9 (dedree celsius) 213.00
wall temr., - t10 (dedree celsius) 210.00
me = 0.0134164 ks/sec
mk. = 0.0990351 kg/sec
mg = 0,000949 ks/sec
m = 0.113400 kg/sec
¢ = 98306 mascal
t = 658 dedree kelvin
td = 307 degree kelvin
1S = 458 dedgree kelvin
té = 512 dedree kelvin
t7 = 508 dedree kelvin
t8 = 557 dedgree kelvin
19 = 4845 desree kelvin
t10= 483 dedree hkelvin
ro = 0.5221 k&g/cubic meter
rod= 1.1157 kd/cubic meter
v = 8.04 meter/sec
msd= 0.0007584 kg/sec
vd = 17,11 meter/sec
dr = 2.14 density ratic
J = 9.7 momentum ratio
fr = 15772 froude number
sr = 2,47 sracins ratio
Ft radius ansgle ti11 tiz t13 ti14 t15
i 95 0 500.00 509.00 511,00 515,00 517,00
2 b 20 913,00 520.00 518.00 522.00 - 521,00
3 25 40 523.00 528,00 $526.00 529.00 5931.00
4 ¢S 60 532,00 5339.00 538.00 538.00 537,00
S 93 80 540.00 547.00 S545.00 545.00 543,00
é 5 100 546.00 558.00 558,00 556,00 548.00
7 95 120 551.00 §567.00 569,00 564,00 553,00
8 95 140 953.00 569.00 975.00 S72.00 558,00
4 95 160 562.00 S80.00 583.00 580.00 563,00
10 95 180 565,00 582.00 587.00 583.00 565,00
11 85 0 512,00 522.00 $520.00 $520.00 524.00
12 85 20 533.00 942,00 S35.00 537,00 S542,00
13 85 40 547.00 557.00 553.00 950,00 554,00



Ty

4%
45
45
35
39
35
35
35
k1

25
25
25
2%

2%

25

o
15
15
15
is

100
120
140
160
180

572.00
580.00
584.00
986.00
589.00
365.00
535.00
964,00

" 583.00

590,00
596.00
605.00
605.00
605.00

604,00

601,00
571.00
600.00
612,00
614,00
617.00
615.00
613.00
612,00
608,00
603.00
612,00
625.00
630,00
629,00
624.00
620,00
615,00
611.00
604,00
600.00
644,00
646.00
645,00
637.00
629,00
618.00
613,00
605.00
655.00
654,00
646,00
637.00
627.00
618.00
605.00
657.00
654,00
646.00
631.00
622,00
608.00
652.00
644,00
632.00
622.00
603.00

585.00
594,00
600,00
601.00
598.00
583.00
548,00
574,00
S593.00
601,00
609.00
618,00
615,00
614.00

336,00

604.00
588.00
609.00
623,00
626.00
629.00
624,00
620,00
616,00
612,00
608.00
624,00
632,00
638,00
638.00
630.00
625.00
618.00
613.00
606,00
600.00
649.00
647.00
649.00
640.00
632.00
621.00
613,00
604,00
657,00
635.00
649,00
639.00
627.00
617,00
603.00
660,00
656,00
647.00
631.00
620,00
605,00
654,00
648.00
634,00
623,00
605.00

580.00
991.00

600,00

603,00
601.00

$90.00

539.00
$64.00
586.00
594.00
604,00

616,00

616,00
616,00
612,00
606,00
572.00
600,00
615,00
620,00
623.00
621.00
622,00
618,00
613,00
608,00
609.00
622,00
630.00
632,00
627,00
624,00
620.00
613,00
605.00
597.00
638,00
642,00
642,00
635.00
630,00
621.00
613,00
601,00
652,00
650,00
646,00
636.00
627,00
615,00
602,00
652,00
652,00
644,00
630,00
619,00
604,00
650,00
646,00
634.00
622,00
607,00

563.00
575.00
588.00

594,00

59%.00
602.00
592.00
533.00
559.00
578.00
590.00
598.00

611,00

612.00
613.00
811,00
605,00
564.00
595.00
610,00
614,00
619,00
618.00
618,00
614,00
608.00
606.00
604,00
619,00
625,00
627.00
623.00
621.00
615,00
607,00
600,00
594,00
639.00
640.00
638.00
632.00
628,00
617.00
608.00
596.00
853,00
648,00
642,00
634,00
623.00
611,00
567.00
651.00
648,00
640,00
626,00
615.00
598.00
647,00
641,00
629,00
616.00
602,00

563,00

570.00
579.00
582,00
586.00
58%.00
580.00
545.00
570400
583.00
S588.00
$93.00
604,00
605.00
603.00
602,00
597.00
584.00
603.00
611.00
613.00
614.00
613.00
610,00
607.00
601.00
600.00
617.00
624,00
625,00
6:4.00
615,00
616.00
610,900
603,00
597.00
589.00
641,00
639.00
635.00
628.00
622,00
612.00
604.00
593.00
650.00
644,00
638.00
629.00
618.00
606.00
595.00
646.00
643,00
634.00
621,00
611.00
596,00
642,00
634,00
623,00
612,00
598.00

201, ¢

T~

fn

AN
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12232233323

202.c

p 233333082

comb. Fress., - Fr (mm water dgade) 22.00
cross flow temr, - tr (dedree celsius) 383.00
comb. air flow rate - mcor (mm water diff,) 20.00
cool 3ir flow rate - mkr (mm water diff.) 111.00
natural das flow rate - mdr (mm water diff.) 10.00
natural sas total Fress. - rsgr (fs1 dgade) 0:00
air totzl Fress. -~ rsar (mm water sadge) 0.00
Jet temr, - tJr (dedree celsius) 34,00
single Jet flow rate - msdr (s.c.f.m.) 1,60
"wall temr, - t5 (dedree celsius) 182,00
wall temr., - té6 (desgsree celsius) 236.00
wall temr., - t7 (dedree celsius) 236.00
wall temr, - t8 (dedgree celsius) 285.00
wall temr. — t9 {(dedgree celsius) 213.00
wall temr. - 110 (desree celsius) 210,00
me = 0,0134164 bkg/sec
mk. = 0,0990351 kg/sec
mg = 0,00094%9 ks/sec
m = 0,113400 ks/sec
F = 9B83135.,8 rFascal
t = 656 degree kelvin
td = 307 dedgree kelvin
tS = 455 dedree kelvin
t6 = 509 degree kelvin
t7 = 509 desree kelvin
t8 = US58 dedree kelvin
9 = 486 dedree kelvin
t10= 483 dedree kelwvin
ro = 0.9222 ke/cubic meter
rod= 1,1158 kd€/cubic meter
v = 8,03 ameter/sec
msJ= 0.0008342 kd/sec
vd = 18,82 meter/sec
dr = 2,14 density ratio
J = 11.7 momentum rvatio
fr = 19081 froude number
sr = 2,47 sracing ratio
Ft radius &andle t11 t12 t13
1 95 0 502,00 511.00 514.00
2 25 20 911.00 518.00 515,00
3 ¢35 490 319,00 525.00 523.00
4 95 60 530.00 537,00 832,00
5] 25 80 537.00 545,00 545,00
[ 29 100 545.00 557.00 558.00
7 99 120 548,00 563,00 566.00
8 @5 140 552.00 570.00 574.00
g 25 160 559.00 577.00 582.00
10 9% 180 562.00 579.00 582,00
i1 835 0 507.00 518,00 917.00
12 85 20 528.00 537.00 534.00
13 85 40 345,00 555.00 850,00

ti4

517.00
919.00
S26.00
532.00
543,00
5952.00
561.00
S68.00
575.00
578400
517.00
532.00
545.00

tis

518.00
522.00
527,00
533,00
0939.00
S45.00
551.00
$35.00
539.00
563,00
520,00
535.00
S547.00
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80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

100
120

20
40
60
80
100

20

40

80

556,00

567.00
975.00
$79.00
584.00
586.00
585.00
926.00
555.00
571.00
583.00
590.00
593.00
598.00
600,00
601,00
595.00
560.00
58%.00
600.00
609.00
613,00
611,00
611.00
608.00
607.00
603.00
602.00
619.00
623,00
624,00
622,00
617,00
612.00
609,00
604.00
599.00
633,00
643.00
643.00
637.00
628.00
619.00
610.00
606.00
658,00
655,00
647,00
638.00
628.00
616.00
603,00
660.00
657,00
646.00
632,00
620.00
610.00
636,00
649.00
632,00
622.00
606,00
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566,00

579.00
590.00
596.00
598.00
597.00
595.00
538,00
568.00
580.00
5946.00
605.00
607.00
612,00
609,00
609.00
602,00
$77.00
603,00
612,00
621,00
625.00
622,00
619,00
615.00
610.00
605,00
617.00
629,00
634.00
633,00
631.00
623.00
616,00
612,00
604,00
598.00
640,00
648,00
648.00
642,00
632,00
621,00
611.00
603.00
659.00
657.00
648,00
639.00
629,00
617.00
601.00
662,00
657.00
647.00
633.00
61%.00
607.00
658,00
651,00
635,00
622.00
605,00

562,00
575.00
588.00
595.00
600.00
598.00
595.00
533.00
55%.00
573.00
588.00
600,00

605.00

611.00
611.00

611.00

604.00
562.00
592.00
604,00
615,00
618.00
621.00
618.00
615.00
611.00
605.00
601.00
619.00
626,00
626,00
627.00
623.00
615.00
611.00
603,00
996,00
625,00
636.00
637.00
636.00
628,00
620.00
611.00
602.00
651.00
649,00
645.00
636,00
627.00
615.00
600,00
655,00
651.00
644.00
631,00
618,00
606.00
654.00
648.00
635,00
622,00
607.00

568.00
579.00
587.00
993.00
594.00
594.00
926.00
§51.00
S564.00
580,00
590.00
©99.00
605.00
607.00
605.00
604,00
552.00
580.00
596.00
606.00
612.00
615.00
613.00
610.00
605,00
603.00
590.00
610.00
616.00
620.00
622,00
618,00
610.00
605,00
596.00
3591.00
622,00
631,00
633.00
£30.00
624,00
615.00
606.00
996.00
648.00
646.00
640.00
032,00
624,00
610.00
595.00
652.00
648.00
639,00
628.00
613,00
601.00
651,00
644,00
£30.00
616400
602.00

557.00
563,00
572.00
577.00
579.00
583.00
583.00
537.00
560.00
569.00
580,00
585,00
592.00
594.00
597.00
$94.00
595,00
574.00
592,00
601,00
603.00
607.00
610,00
607.00
603.00
599,00
597,00
609.00
619.00
618.00
617,00
618,00
613,00
604,00
600,00
592,00
588.00
632,00
635,00
632,00
627,00
620,00
611,00
601,00
593,00
647,00
644,00
636,00
628,00
619.00
605,00
593,00
649,00
643,00
634,00
623,00
609,00
597,00
643,00
636,00
623,00
611,00
598,00
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HK KKK K HKK KR
file reauested 203.c
KKK K X KKK
comb. rress. - fr {(mm water sage) 18.00
cross flow temr, - tr (dedree celsius) 570.C0
comb, 2@ir flow rate - mcr (mm waler diff.) 30.00
cool air flow rate = mkr (mm water diff.) 54.00
natural gas flow rate - mgr (mm water diff.) 15.00
natural dgas total sress. — rsdr (rsi dgade) 0.00
air total Fress. - rsar (mm water dade) 0,00
Jet tems. - tdr (desgree celsius) 35.00
singdle Jet flow rate - msdr (s.c.fToem.) 1.03
wall temr, - t5 (desree celsius) 249,00
wall temr. - té& (desree celsius) 297.00
wall temr. — t7 (desree celsius) 303.00
wall temr., - t8 (dedree celsius) 357.00
wall temr. - t9 (degree celsius) 277.00
wall temr., ~ t10 (dedree celsius) 282.00
me = 0.0164317 hs/sec
mk = 0.0752000 kg/sec
meg = 0.001162 kg/sec
m = 0,092794 kd/sec
¢ = 98276,6 rFascsal
t = 843 degree kelvin
td = 308 dedgree kelvin
t5 = S22 degree kelvin
t6 = 570 desree kelvin
t7 = 976 dedree kelvin
18 = 630 dedgree kelwvin
t? = 550 dedree kelvin
110= SG5 desgree kelvin
ro = 0,4062 kg/cubic meter
roJd= 1.1118 kg/cubic meter
v = 8.45 meter/sec
msd= 0,0005387 kd/sec
vd = 12,20 meter/sec
dr = 2.74 density ratio
J = 5.7 momentum ratio
fr = 6719 froude number
sr = 2,47 sracing ratio
Ft radius 3ndle ti1 tiz2 t13 t14 t15
1 95 0 617,00 624,00 411,00 612,00 607,00
2 ?5 20 642.00 642.00 62%7.00 635.00 - 631.00
3 °S 40 662.00 662.00 647 .00 651.00 630.00
4 ?5 60 675,00 678.00 667,00 &6%.00 &64.00
S 95 80 621,00 6924.00 &685.00 &83.00 673.00
-] 95 100 701,00 711.00 706.00 706,00 693,00
7 95 120 707.00 724,00 723.00 721.00 700.00
g8 95 140 714,00 738.00 740,00 737 .00 710.00
G 9 160 723.00 745.00 745.00 740,00 713.00
1¢ 95 180 72700 749.00 751,00 748,00 716.00
11 85 0 650.00 65%9.00 633.00 635,00 635.00
12 8% 20 620.00 695,00 66%.00 673,00 67700

13 85 40 720,00 720,00  700.00 701.00 700.00
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- 85

8%
85
8%
75
75
75
75
75
75
75
75
75
73
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45
45
45
35
33
35
35
35
35
35
25
25
25
25
25

135
15
15
15
15

60
80O
100
120
140
160

100

732.00
730,00
755,00
759.00
762,00
757.00
758.00
704.00
733.00
774,00
782.00
785.00
787.00
783.00
776.00
768,00
755,00
770,00
802.00
804.00
811,00
810.00
794.00
784,00
773.00
761,00
735.00
819,00
834,00
834,00
823.00
803,00
788.00
771,00
760,00
748,00
745.00
853.00
841.00
831.00
816.00
801.00
768.00
760.00
747,00
847.00
843.00
825.00
803.00
780.00
764.00
739.00
843.00
829.00
803.00
788.00
766.00
740,00
829.00
794,00
774.00
764,00
738.00

735.60

753.00
770,00
775,00
774,00
766.00
763.00
718.00
756,00
774,00
784,00
791,00
793.00
787.00
778.00
765.00
757.00
774.00
802,00
804.00
814.00
811.00
794.00
783.00
769.00
757400
751,00
821.00
835,00
834.00
822.00
803.00
786.00
769,00
756.00
741.00
729.00
852.00
843.00
832,00
815.00
794,00
769.00
756.00
732.00
851.00
843.00
E2ELO0
EOa.00
778.00
758.00
726.00
843,00
835,00
807.00
788.00
763.00
723.00
838.00
804,00
783.00
764,00
735.00

779.00
785.00
780.00
781.00
768,00
Ti9.00
T35.00
$31.,090
T92,00
©31.00

& L. 00
I%.00
P2 0.00
Do1.00
FTT00
797,00
725,00
8IZ7.00
828.00
BC3.00
7e3.00
760400
720.00
832,00
€i..00
7¢4.,00
763.00
739.00

L R YN

728,00
735.00
736,00

743.00°

771.00
768.00
771,00
=85.00
T29.00
758,00
768,00
778,00
785.00
783.00
784,00

773.00

767.00
“46.00
7B6.00
772,00
"98.00
796,00
"96.00
782.00
773,00
766,00
758400
806.00
817.00
614,00
811,00
756,00
T84.00
742,00
754,00
738.00
721,00
83%.00
830.00

'820.00

€05,00
732,00
770.00
748,00
F22.00
£35.00
§28.00
217400

76,00
T73.00
747,00
714,00
634,00
819.00
778.00
775.00
750,00
705,00
624,00
774,00
772,00
752.00
723.00

743,00
745.00
747.00
751.00
T 774%.00
702,00
739.00
762,00
765.00
767.00
773.00
771.00
769,00
757.00
757.00
756,00
788.00
787.00
791.00
785.00
786.00
773,00
760,00
752.00
748.00
807.00
813.00
809.00
799.00
765.00
775.00
758,00
741,00
728.00
717,00
829.00
819,00
811.00
7926.00
779.0¢
789.00
736,00
716.00
824,00
816.00
805.00
786.00
763.00
737,66
711,00
822,00
809.00
784.00
762,00
737.00
697.00
811,00
780.00
756,00
738.00
710.00
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AXKKKKXKKK
file reauested 204.c
KRR RRKKK ~
comb, Press. — Fr (mm water dade) 17.00
cross flow temr. - tr (desree celsius) 580.00
comb. 2ir flow rate - mor (mm water diff.) 31.00
cool air flow rate - mkr (mm water diff.) 39.00
natural sss flow rate - msgr (mm water diff.) 15.00
natural gas total sress., - pssaEr (rsi dage) 0,00
" air totzl epress. - rsar (mm water gade) 0.00
Jet temp. - tdr (dedgree celsius) 38,00
sindle Jet flow rate - msdr (s.c.f.m.) 1.30
wall temr., - t5 (desree celsius) 240,00
wall temr., - té (desree celsius) 308.00
wall temr. - t7 (dedree celsius) 316.00
wall temr, - t8 (desree celsius) 366,00
wall temr. - t9 (desree celsius) 295,00
wall temr., - t10 {(dedree celsius) 298.00
me = 0.0167033 kd/sec
gk = 0.0722028 kd/sec
ng = 0,001162 kd/sec
m = 0.,090068B kd/sec
F = 98266.8 rascal
t = 853 degree kelvin
ti = 311 desree kelvin
t5 = 533 desgree kelvin
té6 = 581 desree kelvin
t7 = 589 degree kelvin
t8 = 639 dedree kelvin
t9 = 568 desree kelvin
t10= 571 desree kelvin
ro = 0,4014 kd/cubic meter
roJd= 1.1009 kg/cubic meter
v = 8,30 meter/sec
msJd= 0.0006825 ks/sec
v = 15,60 meter/sec
dr = 2.74 density ratio
J = 2,7 momentum ratio
fr = 10986 froude number
st = 2.47 sracing ratio
i radius &andle t11 t12 t13
1 95 (o} 623,00 630,00 620.00
2 95 20 638,00 642,00 631,00
3 k4<) 40 657.00 661.00 647 .00
4 @5 60 673.00 677.00 667.00
S 95 80 691.00 700.00 690,00
é L] 100 699.00 716,00 709,00
7 25 120 710,00 728,00 724,00
8 @9 140 711.00 733.00 733.00
? 95 160 718,00 740.00 737.00
10 95 180 722.00 746,00 746,00
11 85 0 646.00 654,00 640,00
12 85 20 674.00 677.00 658,00

13 85 40 429,00 706.00 690.00

e - v e

ti4

622.00
632,00
645,00
6¢0.00
650,00
678,00
716400
719.00
724,00
706,00
&25.00
645.00
6EZ.00

t15

616400
- 630,00
642,00
655,00
669.00
685,00
622.00
696,00
699,00
70%9.00
631.00
652,00
684,00
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85 60 71300 732,00 7137606 701,00 698,00
85 80 709.00 748,00 738.00 722.00 710,00
85 100 739,00 760.00 756.00 741.00 723.00
85 120 748,00 769,00 763.00 752.00 734,00
85 140 752.00 770,00 766,00 758,00 734.00
as 160 753.00 768,00 763.00 757.00 735.00
85 180 748,00 762.00 763.00 764,00 743,00
75 0 675.00 690,00 667,00 657,00 669.00
75 20 723.00 732.00 709.00 697.00 707,00
75 40 750,00 756400 737.00 725.00 728.00
75 60 761,00 775.00 762.00 746,00 740,00
75 80 775.00 790.00 779.00 762,00 751.00
75 100 774.00 789.00 782.00° 7 773.00 758.00
75 120 774.00 786.00 781,00 773.00 760.00
75 140 772.00 780.00 777.00 774.00 760,00
75 160 766,00 769,00 T 769.00 770,00 754,00
75 180 758.00 764,00 764,00 766,00 749.00
&5 0 731.00 745.60 716.00 705.00 728,00
65 20 770.00 778.00 756.00 743,00 758.0C
65 40 788.00 796,00 761,00 767.00 772,00
55 60 798,00 804,00 781,00 "75.00 771.00
65 80 799.00 E508.00 755,00 T87.¢7 777,00
65 100 784.00 791.90 77:.00 784,00 772,00
65 120 782.00 785.00 784,00 783.00 769,00
65 140 774.00 776,00 777.00 771,00 757.00
65 1460 763.00 744,00 767.00 761,00 749,00
65 180 758,00 758,00 761.00 59,00 742,00
55 0 797.00 808.00 773.00 765.00 786,00
55 20 814.00 816,00 794.00 786.00 794,00
55 40 819.00 824,00 810.00 798.00 796.00
55 60 821,00 824,00 812,00 801,00 794,00
55 80 803,00 808.6G0 798,00 793.00 786,00
55 100 790.00 794,00 792,00 787.00 775.00
55 120 779.00 777.00 779,00 773.00 758,00
55 140 766.00 764,00 766,00 757.00 746,00
55 160 757.00 754,00 754.00  741.00 731,00
55 180 752.00 744,00 737.00 731,00 723.00
45 0 853.00 851.00 824.00 £24.00 829.00
45 20 844,00 841,00 826,00 £19.00 B18.00
45 40 834.00 837.00 829.00 820,00 819.00
45 60 824.00 830.00 817.00 £08.00 800.00
45 80 802,00 803.00 798.00 793,00 784,00
45 100 787.00 784.00 780.00 776,00 764,00
45 120 771.00 765.00 765.00 754,00 742,00
45 140 756.00 742,00 740,00 T29.00 722,00
35 0 861,00 859.00 B45.00 £48.00 839.00
35 20 847.00 850.00 841,00 €§41.00 832,00
35 40 837.00 841.00 834,00 §25,00 815.00
35 &0 813,00 815.00 806,00 601,00 793,00
35 80 789.00 787.00 785.00 778.00 769,00
35 100 770.00 765,00 761.00 T52.60 740.00
35 120 753.00 738.00 734,00 721,00  714.00
25 0 862.00 862,00 853,00 854,00 839,00
25 20 834.00  840.00 839.00 833.00 821.00
25 40 814.00 818,00 815.00 807,00 795.00
25 60 792.00 794,00 754,00 785,00 772.00
25 80 777,00 776,00 769,00 759,00 748.00
25 100 747,00 737,00 734.00 715.00 708,00
15 0 843,00 852.00 848,00 841.00 826.00
15 20 811,00 824,00 826400 813,00 794,00
15 40 785.00 793,00 796.00 784,00 770.00
15 60 775,00 778.00 775.00 761.00 745.00
15 80 738.00 737.00 745,00 729,00 717.00
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XRAKERKKKX

205.c

KRKKKRRKKK

comb. Press, - PT (mm water sgade) 18.00

cross flow temr. - tr (dedree celsics) $580.00

comb. air flow rate - mcer (mm water diff.) 31.00

cool sir flow rate - mkr (mm water ciff.) 59.00

natural sas flow rate - msr (mm water diff.) 15.00

natural das total Fress. - Fpsgr (rFsi dase) 0.00

air total Ppress. - rsar (mam water dage) 0.00

Jet temr, ~ tdir (dedree celsius) 38.00

single Jet flow rate - msdr (s.c.f.m.) 1.43

wall temr. - t5 (desree celsius) 241.00 )

wall temr, - té6 (dedree celsius) 301.00

wall temr., - t7 (desree celsius) 311.00

wall tear. - t8 (desree celsius) 366.00

wall temr. - t9 (dedgree celsius) 299.00

wall temr., - t10 (dedgree celsius) 300.00

me = 0.0167033 kd/sec

mk = 0,0722028 ksg/sec

ne = 0.,001162 kd/sec

m = 0,090068 keg/sec

¢ = 9B27é6.6 Fascsal

t = BS3 desgree kelvin

tJd = 311 desree kelvin

1S = S14 desree kelvin

té = 574 dedree kelvin

t7 = 584 desree kelvin

t8 = 639 desgree kelvin

19 = 972 desgree hkelvin

t10= $73 dedree kelvin

ro = 0.4014 kg/cubic meter

rod= 1.1011 ksg/cubic meter

v = B.,30 meter/sec

msd= 0.,0007505 kd/sec

vd = 17,16 meter/sec

dr = 2,74 density ratio

4 = 11,7 momentum ratio

fr = 13281 froude number

sr = 2,47 sracing ratic
rt radius andle ti1 t12 t13
1 95 0 620,00 629,00 620.00
2 95 20 637.00 642,00 631,00
3 ?5 40 651,00 457.00 644,00
4 23 40 662.00 669.00 661,00
5 25 80 680,00 692,00 682.00
6 95 100 686,00 702,00 700,00
7 95 120 699.00 717,00 716.00
<] 95 140 701.00 720,00 726,00
g 25 160 711,00 733.00 732.00
10 2?5 180 718.00 741,00 739,00
i1 85 o] 633.00 643,00 633,00
2 85 20 667.00 674,00 659,00
13 85 40 630400 700,00 685,00

t14
623,00
631.00
640.00
656.00
674,00
688.00
700.00
710.00
720,00
724,00
625,00
652,00
672,00

t15S

621,00

- 625.00

634,00
646,00
663,00
672,00
680.00
687.00
692.00
696,00
620.00
653,00
673400
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(&)

50

80
100
120
1490
160
180

20
40
&0
80
100
i20
140
160
180

2
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140

20

40

80
100
120

20
40
60
80
100

20
40
60
80

702.00
724,00
733,00
727 .00
745.00
742,00
742,00
639.00
699.00
735.00
745.00
759.00
75%9.00
761.00
737.00
759.00
752.00
711,00
755.00
775.00
780,00
785,00
777.00
766.00
763.00
753.00
748.00
771.00
795.00
804.00
801.00
791.00
780.00
763.00
760.00
744.00
741.00
830.00
833.00
823.00
813.00
793.00
772.00
763,00
749.00
860,00
852.00
832,00
811,00
783.00
740.00
732.00
B855.00
836.00
819.00
793.00
778.00
752.00
842.00
816.00
796.00
775,00
745,00

738.00
757.00
757.00
766.00
756.00
757.00
674,00
711.00
744,00
762.00
778.00
781.00
776.00
770.00
765.00
760.00
732.00
767.00
785.00
793.00
797.006
787.00
775.00
767.00
737,00
751.00
788.00
802.00
809.00
813.00
801,00
784,00
770.00
758,00
746.00
735.00
831.00
837.00
827.00
81%.00
797.00
773.00
759.00
740.00
838.00
854,00
834.00
838.00
784.00
766.00
737.00
863.00
844.00
823.00
794.00
776.00
744,00
831.00
827.00
804.00
77%.00
742.00

778.00
775.00
769.00
766.00
?58.00
701,00
746.00
776.00
783.00
785.00
781.00
777.00
769,00
TE58.00
“031.00
733.00
781.00
796.00
7%%.00
795.00
781.00
770.00
756.00
742.00
726.00
808.00
818.00
813.00
806.00
722,00
772.00
756,00
731.00
t41.00
63%.00
823.00
ECS.C0
784 .00
760,00
732.00
851.00
841.00
815.00
790.00
772.00
741.00
850.00
831.00
803.00
776,00
746.00

i I S PTG RN

686700
708.00
730.00
736.00
747.00
744.00
748.00
643.00
680,00
709,00
734,00
748,00
T 760,00
760,00
763.00
T 761.00
757.00
679,00
725.00
747.00
763.00
768,00
771.00
770.00
761,00
752,00
745,00
732,00
758.00
777400
764,00
783,00
771.00
761.00
747.00
729.00
720.00
796.00
804.00
800.00
763.00
761,00
763.00
743.00
720.00
836.00
831.00
813,00
793.00
773.00
750.00
721,00
849.00
834,00
808,00
762,00
760,00
725,00
840,00
818,00
790.00
762,00
731.00

681,00
695.00
713,00
715.00
729.00
723.00

727,00

653.00
694.00
712,00
725.00
736.00
747.00
746400
749.00
744.00
742.00
707400
743,00
752.00
758.00
756.00
763.00
756.00
747,00
740,00
735.00
756,00
773.00
776.00
77%.00
774,00
761.00
747 .00
737.00
718.00
713.00
810.00
809.00
79%2.00
786.00
773.00
752.00
734,00
713.00
834,00
826,00
807.00
783.00
766,00
737.00
711.00
840,00
§24,00
800.00
771.00
746.00
714.00
82%.00
799.00
774.00
749.00
720,00

rdg,
205,¢0

e
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30.00
15.00

KRR XEKKKKK
file requested 206.c
KRR KXKKKX
comb., Fress. — Fr (mm water gage’ 23.00
cross flow temr, - tr (desgree celsius) 380,00
comb. air flow rate - mcr (mm water diff.)
cocl air flow rate - mkr (mm water diff.) 140,00
natural das flow rate - msr (mm water diff.)
natural sas total rFress. - rsEr (#si dage) 0,00
air total Fress. - rsar (mm water dade) 0.00
Jet temr., - tdr {(dedgree celsius) 32,00
sindle Jet flow rate - msdr (s.c.fom.) 1.46
“'wall temr., — tS (desree celsius) 199,00
wall temr. — té6 (dedree celsius) 258.00
wall temr. - t7 (desree celsius) 257.00
wall temr, - tB (dedree celsius) 315.00
wall temr, - t9 (degree celsius) 222,00
wall temr., - 110 (desree celsius: 221,00
me = 0,0164317 ke/sec
mk. = 0,1112223 ke/sec
me = 0.001162 ke/sec
m = 0.,128816 kg/sec
¢ = 98325.6 rascasl
t = 653 dedree kelvin
td = 309 desree kelvin
tS = 472 dedree kelvin
té6 = 531 dedgree kelvin
t7 = 530 desree kelvin
t8 = 588 degree kelvin
t® = 495 desree kelvin
t10= 494 dedree kelvin
ro = 0.5247 kdg/cubic meter
roJ= 1.1233 kd/cubic meter
v = 9,08 meter/sec
med= 0.,00074636 ksa/sec
vd = 17,11 meter/sec
dr = 2,14 densitw ratio
J = 7.6 momentum ratio
fr = 15780 froude fiumber
sr = 4,94 sracindg ratio
Ft radius andle tii t12 t13
i 95 [+] 967.00 564,00 536.00
2 95 20 566.00 263,00 3537.00
3 95 40 $65.00 567,00 542.00
4 °5 60 564.00 573,00 548,00
5 5 80 364.00 577.00 559.00
é S 100 563.00 3579.00 568.00
7 25 120 563,00 580,00 576400
8 $5 14¢ 362,00 583,00 587,00
9 95 160 565,00 583.00 590,00
10 95 180 566,00 587.00 596.00
11 85 0 580.00 555.00 530.00
12 85 20 596,00 572.00 541,00
13 85 40 601,00 588.00

556,00

t14

582,00
308.00
S583.00
581,00
586.00
590.00
593.00
599.00
603.00
608,00
582.00
588.00
593.00

58%9.00
591.00
590.00
587.00
5%1.00
593.00
595.00
601.00
605.00
610.00
587.00
595.00
3599.00
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85 60" T TTTTERY 00 TTTTEGRT00T T RS 60 T 85400 T TTTE65700°
85 80 602.00 601,00 581.00 695,00 605.00
85 100 604,00 6046.00 598.00 340,00 608,00
85 120 587.00 598.00 600.00 612,00 611,00
8% 140 984.00 598,00 608.00 616.00 618.00
8% 160 585.00 599.00 607.00 616.00 618,00
85 180 983,00 601.00 610,00  618.00 623.00
75 0 S590.00 563,00 531.00 572,00 602,00
75 7 20 597.00 $82.00 556.00 606.00 618.00
75 40 601.00 593.00 571.00 608,00 = 617.00
75 60 600,00 603.00 591.00 617.00 618.00
73 80 998,00 605.00 601,00 621,00 621.00
75 100 602,00 613.00 616,00 ~ 62B8.00 625,00
75 120 598.00 611,00 618.00 628,00 628,00
75 140 596.00 612,00 624.00 629,00 630.00
75 160 595,00 611.00 620,00 626.00 629,00
735 i80 587.00 608.00 4616.00 624,00 630,00
65 0 626,00 598.00 561.00 622.00 632.00
65 20 635,00 617,00 591,00 633.00 641.00
65 40 635,00 626.00 608,00 £€36.00 641.00
65 60 633,00 629.00 619,00 638.00 640.00
65 80 631,00 631,00 627.00 641,00 639.00
65 100 630.00 634,00 635.00 642.00 641,00
65 120 627,00 634,00 637.00 640.00 641.00
65 140 624,00 632.00 636.00 639,00 642,00
&3 160 621.00 630,00 634,00 £37.,00 638.00
65 180 618,060 628.00 629.00 ¢32.00 634.00
S5 0 628,00 623.00 602,00 642.00 631.00
S 20 629.00 632,00 621.00 650.00 659,00
SS 40 631.00 636,00 631.00 654.00 659.00
S5 60 642.00 643,00 639,00 656,00 657.00
55 8¢ 622,00 634,350 637,00 651.00 650,00
oSS 100 612,00 628,00 636.00 644,00 644,00
S5 120 6092.00 626,00 637.00 643,00 645.00
55 140 606.00 627.00 637.00 641.00 644,00
S5 160 604,00 622,00 630.00 634,00 638.00
93 180 996,00 615.00 622,00 628.00 635.00
45 0 634,00 640,00 632,00 659.00 667,00
45 20 636.00 645.00 644,00 = 665,00 672.00

S 40 635.00 646,00 646,00 664.00 670.00
45 60 630.00 643.00 647,00 661.00 663.00
45 80 622,00 636.00 643,00 655.00 655.00
45 100 628.00 640.00 644.00 651.00 650,00
45 120 626.00 636.00 642,00 647.00 647,00
45 140 620.00 630.00 636.00 639,00 641,00
35 0 654,00 661.00 663.00 675,00 680,00
35 20 655.00 664,00 666.00 678.00 684.00
35 40 651.00 659.00 662,00 672.00 &77.00
35 60 646,00 654.00 658.00 668.00 671,00
33 80 637.00 647,00 654,00 662.00 664.00
35 100 619.00 636,00 644,00 651,00 653,00
35 120 612.00 628.00 636.00 640,00 644,00
25 0 647,00 663.00 . 668.00 683.00 690,00
25 20 644,00 660,00 667,00 680.00 688,00
25 40 638.00 &55.00 665.00 676400 680.00
235 60 633,00 649,00 659.00 669,00 670.00
29 80 624,00 640.00 652.00 660,00 661.00
25 100 613.00 631,00 639.00 642,00 643,00
13 0 632,00 668,00 676.00 688.00 694.00
1S 20 648,00 663,00 672,00 683.00 488,00
15 40 642.00 655.00 664.00 670.00 672,00
15 60 634.00 646,00 655,00 661,00 663.00
15 80 618.00 632,00 644,00 648.00 648.00
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AXXKEXEXKXK
file reauested 207.c
AXKXEXERKK
comb. Fress. - F#r (mm water dage) 30.00
cross flow temr. - tr (dedree celsius) 375.00
comb. 3ir flow rate - mcr (mm water diff.) 30.00
cocl air flow rate ~ mkr (mam water diff.) 148.00
natural das flow rate - wdr (mm water diff.) 15.00
natural H€as total Fress. - ps8r (rsi dade) 0.00
air total press. - rFsar (mm water dadge) 0.00
Jet temsr, - tir (dedree celsius) 30.00
. sindle Jet flow rate - msdr (s.cofom.) 1.69
wall temr. - t5 (dedree celsius) 201.00
wall temr, - té (degree celsius) 2%51.00
 wall temr., - t7 (dedree celsius) 259.00
wall temr, - 18 (dedree celsius) 312,00
wall temr. - 19 {(dedree celsius) 220,00
wall temrs - 110 (dedree celsius) 216.00
mce = 0.,0164317 hke/sec
mk. = 0,1143559 kda/sec
meg = 0,001162 kd/sec
m = 0,131949 ksg/sec
F = 98394.3 rascel
¥t = 648 desree kelvin
td = 303 degree kelvin
1S = 474 desree kelvin
té = 524 degree kelvin
t7 = 532 dedree kelvin
t8 = 5BY5 dedree kelvin
t? = 493 desree kelvin
t10= 48% desgree kelvin
ro = 0,5291 k&/cubic meter
rod= 1.,131% kd/cubic meter
v = 9,23 meter/sec
msd= 0.,0008839%9 kg/sec
vd = 19,66 meter/sec
dr = 2,14 density ratio
J = 9.7 momentum ratio
fr = 20818 froude number
sr = 4.94 sracing ratio
Ft radius ansgle ti1 tiz t13
1 95 0 $581.00 575.00 540.00
2 k&+] 20 579,00 S570.00 542.00
3 95 40 577.060 573.00 548,00
4 9% 60 977.00 578.00 555.00
S 95 80 576.00 580.00 558.00
é 5 100 377.00 584,00 570.00
7 95 120 554.00 572,00 570,00
8 95 140 S559.00 973.00 578.00
9 ?S 160 583.00 590.00 589.00
10 ?3 1B¢ 586.00 593,00 593.00
11 8o 0 582,00 554,00 533,00
12 85 20 5985.00 561,00 538,00
13 85 40 587.00 574.00 548.00

ti14

579.00
577400
576.00
580,00
580.00
587.00
588.00
591.00
596.00
600,00
574,00
577.00

583,00

tiS

586.00
583.00
583.00
584.00
582.00
587.00
587.00
592.00
595.00
601.00
574.00
581.00
586.00



60
80
100
120

100
120

583.00
584.00
585.00
986.00
587.00
587.00
5846.00
584.00
380.00
598.00
600,00
601.00
600.00
600.00
596.00
594,00
593,00
592.00
586.00
615,00
616,00
613.00
628.00
616,00
605.00
601.00
897.00
595.00
587.00
626.00
629.00
626,00
625.00
630.00
625,00
619.00
614.00
638,00
636.00
629.60
624,00
614,00
608,00
602,00
638.00
634,00
628.00
620.00
614,00
603,00
638,00
634,00
626.00
619.00
613.00

580,00
589.00
594,00
596.00
589.00
989.00
587.400
548.900
567.00
578.00
585,00
393.00
597.00
599.00
600.00
601,00
999.00
568.00
S87.00
997.00
604.00
609.00
$10.00
609.00
611.00
609.00
605,00
601.00
612.00
616.00
629.00
624.00
620,00
616.00
616,00
613.00
605.00
629.00
635.00
635.00
634.00
636,00
632,00
629,00
621,00
648.00
648,00
643.00
636,00
630,00
626,00
617.00

653,00

649,00
643,00
637.00
630,00
618,00
655.00
653.00
645,00
636,00
626.00

283 _
559.00
573.00
587.00
995.00
595.00
993.00

'595.00
527.00
546.00
558.00
573.00
589.00

B AN LA e LGB L o A D ke it e b 4 >

600.00

607.00
611.00

610,007

608.00
540.00
566.00
S583.00
$98.00
611.00
616.00
619.00
621.00
618.00
613,00
579.00
598.00
612.00
625.00
624.00
628,00
624,00
624,00
620,00
613,00
620.00
632.00
635,00
637.00
6€40.00
637.00
635,00
626,00
649.00
650,00
647.00
644,00
637.00
633.00
626.00
659.00
657,00
&53.00
646.00
639.00
629.00
666.00
664.00
654.00
646.00
636.00

616,00

586,00
591,00
599.00
602,00
604,00
604,00
604,00
582.00
593,00

597,007

600.00
607.00
610.00 ~
617,00

602,00
613,00
616.00
620,00
626,00
624,00
623.00
626,00
623.00
619.00
630,00
635,00
639.00
643,00
639.00
636,00
631,00
629.00
623.00
619,00
653,00
655.00
654,00
651,00
376.00
642,00
637.00
629,00
668,00
666.00
662.00
656,00
647.00
639.00
628.00
674,00
670.00
665.00
657.00
645.00
632,00
679.00
675.00
663.00
654,00
640.00

601.00
601.00
601,00
604,00
608,00
615.00
618,00
622,00
620,00
611,00
623,00
622,00
620,00
622,00
624,00
625,00
628,00
628,00
624,00
639.00
644,00
642,00
644,00
638,00
637,00
633,00
634,00
627.00
625,00
661,00
662,00
659,00
652,00
647,00
642,00
637.00
631,00
674,00
674,00
667,00
660,00
649,00
640,00

- 632,00

682,00
678,00
671,00
659.00
648.00
635.00
686.00
6792.00
667.00
6396400
640,00

rdg.
207.c



(3222823 % 84
file recuested 208.c
XK KKK KK KKK
combe PTrESS. — FT (MW water dasge) 20.00
cross flow temsr. - tr (dedree celsius) 371.00
comb, air flow rate - mcr (mm water diff.) 20.00
cool zir flow rate - mkr {(mm water diff.) 100,00
ratural gas flow rate - mdr (mn water diff.,) 10.00
naturasl gas total rpress. - rsgr (rsi dade) 0.00
air total rress. - rsar (mm water sasge) 0.00
Jet temr. - tdr {(desree celsius) 28.00
single Jet flow rate - msdr (s.c.fem.) 1.52
wall temr. - t3 (desree celsius) 201,00
wall temr. - té6 (desree celsius) 244.00
wall temr. - t7 {(dedree celsius) 252.00
wall temr. - t8 (desree celsius) 299.00
wall temr, - t9 (dedree celsius) 218.00
wall teme. - 110 (desree celsius) 213.00
me = 0,0134164 ks/sec
mk. = 0.,0940000 keg/sec
mg = 0.000949 hg/sec
m = 0.108345% hka/sec
¢ = 98296.2 rascal
t = 644 dedree kelvin
tJ = 301 dedree hkelvin
15 = 474 desgree kelvin
té6 = 517 dedree kelvin
t7 = 525 dedgree kelvin
+8 = 572 degree kelvin
t9 = 491 degree kelvin
t10= 488 dedree kelvin
ro = 0.5318 ksg/cubic meter
rod= 1.1379 ke/cubic meter
v = 7.34 meter/sec
msJ= 0,0007976 ks/sec
vd = 17.64 meter/sec
dr = 2,14 density ratio
J = 11.7 momentum ratio
fr = 16735 froude number
sr = 4,94 sracing ratio
Ft radius ansle tii 12 t1i3 tia t1S
1 ?S ¥ 572.00 573,00 $548.00 5835.00 593.00
2 95 20 963,00 565,00 548,00 582.00 SB8%.00
3 95 40 561.00 $567.00 549,00 579,00 585.00
4 95 60 563.00 570.00 993.00 580.00 584,00
S 95 80 537.00 569.00 557.00 578,00 582,00
é 95 10¢ $77.00 586.00 $72.00 588400 589.00
7 93 120 580,00 589.00 580.00 992,00 592,00
8 29 140 583.00 591.00 586.00 596,00 995.00
k4 95 160 586.00 594.00 590.00 598.00 597.00
10 99 180 588.00 394,00 $593.00 600.00 600.00
11 85 0 583.00 563.00 541.00 578,00 581.00
12 85 20 567.00 559.00 942,00 578.00 $83.00
13 BS 40 568.00 566.00 547 .00 580,00 S83.00



85
85

n

4]

w

o, w

w

\J\l\:ugmmmm

w

~
thaaa

n o

NN NN
[LL ]

o N
(L]

LAt aran

e

LU o-o0n 0 0008 O8O

AL NLELNLNE NN

(2]
nArLnuen AT A AN en

NE PR N

[
4

«

60

80
100
120
140
160

© 180

20
40
60
80
100
120
140
140
180

20
40
60

100
120
140

180

968.00
567.00
$570.00
571.00
574.00
593.00
597.00
997.00
602,00
605,00
605.00
605,00
608,00
589.00
595.00
609.00
601,00
600.00
611,00
603.00
602.00
602,00
600,00
596.00
S97.00
S595.00
592,00
618.00
619.00
620,00
630,00
627,00
624,00
613,00
605,00
601,00
609.00
646,00
646,00
642,00
638,00
630,00
625,00
621.00
616,00
633,00
651.00
646,00
641.00
635.00
625,00
617.00
646.00
641,00
634,00
627.00
622,00
609.060
644,00
636,00
629.00
627.00
609,00

- B . e

572.00
576.00
583.00
584,00
586.00
602.00
605,00
558,00
574,00
589.00
598,00
603.00
610,00
601,00
606.00
615,00
610.00
566,00
58%9.00
599.00
606.00
609,00
612460
610,00
614,00
6$13.00
610,60
S97.00
608,00
618,00
628.00
630,00
631.00
625,00
622,00
618.00
617,00
635.00
640,00
641,00
641.00
637.00
634,00
630.00
624,00
655.00
653.00
652.00
646,00
642.00
635.00
627,00

699,00

635.00
648,00
641.00
637.00
622,00
663,00
655,00
647.00
641.00
626.00

559,00
566,00
580.00
588.00
594,00
604,00
604.00
539.00
553.00
566.00
$81.00
992.00
607.00
609.00
614,00
616,00
613.00
541.00
567.00
585.00
S96.00
£0E.00
£15.00
617.00
624,00
619.00
616.00
570.00
592.00
60%.00
623.00
630,00
634,00
632.00
630,00
624,00
620,00
617.00
629.00
636.00
639.00
638.00
638.00
636.00
629.00
648,00
649.00
652,00
649.00
647.00
639.00
633.00
663,00
662,00
655,00
630.00
643.00
632,00
670.00
666.00
658,00
650.00
639,00

585,00

587.00
596,00
598.00
601.00
611,00

610,00

583.00
595.00

'598.00

607.00
607.00
614,00
617,00
618,00
621.00
617,00
601.00
613.00
617.00
625,00
6:5.00
626.00
623,00
626.00
623,060
621,00
625.00
633,00
636.00
645,00
641.00
639,00
633,00
631,00
625,00
624,00
657.00
657.00
657.00
654,00
646,00
644,00
637.00
636.00
668.00
667,00
665,00
6646.00
653,00
643,00
635,00
680.00
é678.00
395.00
659,00
650.00
633,00
682,00
678.00
666,00
659.00
641,00

‘587,00

589.00
592,00
594.00
603.00
609,50
611.00
583,00
o998.00
601.¢0
605.00
604,00
607.00
613,00
617.00
624,00
623.20
603,00
617.:0
618.00
617.L50
elt. 0
623,00
625,00
631.00
630.00

29.00
636.00
639,00
639 .00
64y . 00
635 .00
635,00
635.00
636,00
633.00
628.00
663,00
663.00
660,00
652.00
645,00
641,00
639.00
635,00
676,00
675.00
668.00
660.00
653,00
643,00
639,00
687.00
684,00
674.00
662,00
631,00
636,00
691.00
684.00
66%.,00
661,00
642,00

rdg.
2080 c
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ERKKERERKK
file requested 20%9.¢c
EXERKKKKKEK
comb. fress. - FT (mm water gage) 18.00
cross flow temp. - tr (dedgree celsius) 570.00
comb. air flow rate - acr (mm water diff.) 30.00
cool air flow rate - mkr (am water diff.) 59.00
naturzl gas flow rate - mgr (mm water diff.,) 16,50
natural ga3s total rress. - pssEr (Fsi dade) 0.00
air totsl Fpress. - rsar (mm water dgage) 0,00 '
Jet temr. - tdr (dedree celsius) 35.00
sindle Jet flow rate - msdr (s.cefemd) 1.00
wall temr., - t5 (degree celsius) 295.00
wall temr, - té6 (degree celsius) 339.00
wall temr., - t7 (dedree celsius) 349,00
wall temr., - t8 (dedree celsius) 377.00
wall temr, - t9 (desgree celsius) 304.00
wall temp. - t10 (dedree celsius) 311,03
mc = 0,0164317 kd/sec
sk = 0,0722028 kg/sec
mg = 0.,001219 kd/sec
m = 0,089853 kd/sec
¥ = 98276.6 rascsl
t = 843 dedree kelvin
td = 308 degree kelvin
t5 = 568 desgree kelvin
té6 = 612 dedree kelvin
17 = 622 dedree kelvin
18 = 450 dedree kelvin
t9 = 577 degree kelvin
+£10= 584 degree kelvin
ro = 0.4062 kd/cubic meter
roJ= 1.1118 kdg/cubic meter
v = B.18 meter/sec
msd= 0,0005230 ksg/sec
vd = 11.84 meter/sec
dr = 2.74 density ratio
J = 5.7 momentum ratic
fr = 6333 froude number
sr = 4,94 sracing ratio
et radius andgle t11 tiz2 t13
1 @5 0 783.00 760,00 656,00
2 95 20 773.00 753.00 670,00
3 2% 40 773.00 763,00 480.00
4 25 60 772,00 773.00 674.00
5 95 80 766.00 776.00 704,00
4 99 100 765.00 784.00 727400
7 25 120 770.00 785.00 738.00
8 95 140 771.00 787.00 756,00
9 9S 160 772.00 786.00 764.00
10 95 180 777.00 786.00 755,00
11 85 0 786.00 730.00 651,00
12 85 20 784.00 739,00 664,00
13 85 40 792,00 755,00 688.00

ti4

718.00
727.00
728.00
735.00
731,00
7591400
753.00
766.00
773,00
758.00
726,00
736.00

748.00

t15

721,090

- 730.0¢0

735.00
741,00
738.00
747,00
745.00
755.00
761,00
765,00
727.00
745.00
753.00
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&0 78%.00 772,60 712,60 T759°00 7759700
80 783.00 784.00 734,00 766,00 757.00
100 795.00 797.00 756,00 778.00 764,00
120 790.00 795.00 776,00  786.00 "768.00
140 789,00 795.00 785.00 792,00 776.00
160 785,00 789.00 781,00 787.00 782.00
180 776.00 784.00 777.00 787.00 784,00 xdg.
0 799.00 731,00 650,00 750.00 753.00 209,¢
20 813.00 761,00 689,00 766.00 776.00
40 815.00 782.00 721,00 ' 779.00 787.00
60 807.00 793,00 748.00 786.00 791.00
80 803.00 799,00 769,00 795.00 791.00
100 800.00 800.00 788,00 804,00 793.00 °
120 794,00 B00.00 794,00 810.00 800.00
140 784.00 7%90.00 796.00 803.00 794,00
160 776.00 788.00 793.00 "799.00 799.00
180 771.90 TEELID 791.00 799.00 795.00
0 832.00 Tio D 694.00 792.00 798.00
20 831.00 799,00 747.00 809.00 81%.00
40 827.00 810.00 773.00 814,00 821,00
60 828. u¢ ELf.: o 796,00 827.00 826.00
80 B12.00 Erin §06.00 825.00 820,00
100 804.00 EL5. i 811,00 823,00 821.00
120 793.90 5290 810,00 820.00 812,00
140 783.50 7ET §67.00 816,00 815.00
160 778.00 FEITL 0 £20.00 810.00 808.00
180 772.50 Pie.i. 755,00 808,00 804,00
0 845,00 826.00 TT7.00 836,00 842,00
20 841.00 B32,00 $09.00 847,00 856.00
40 837.00 832.00 820.00 B45.00 854.00
60 826,50 B9, 0 125,00 849,00 848,00
80 811,00 817,00 £24.00 B43,00 840.00
100 794,00 803.00 815.00 832,00 834.00
120 786.00 799,00 809.00 821.00 821.00
140 777,00 752.00 804,00 812,00 817.00
160 771.00 788,00  796.00 805,00 809,00
180 763.00 775.00 783.00 789.00 794,00
0 848.00 B847.00 B35.00 360,00 B66.00
20 837.00 £848.00 844.00 870,00 874,00
40 829.00 839.00 848.00 866.00 872,00
60 819.00 830.00 §38.00 855.00 862,00
80 799.00 813.00 824,00 541,00 846.00
100 785.00 800.00 £17.00 830,00 829.00
120 776.00 794,00 80%.00 817.00 819.00
140 768.00 784,00 TE7.00 300,00 805.00
0 852.00 6640 BeB.00 582.00 885.00
20 841,00 857.00 E&1.00 376.00 890.00
40 B821.00 839.00 851,00 866.00 876,00
60 800.00 816.00 £28.00 $46.00 853,00
80 782.00 803,00 B19.00 £33.00 833.00
100 772.00 794,00 BU7.00 £18.00  817.00
120 760.00 772.00 788.00 792.00 792.00
[ 834,00 859.00 8¢7.00 £85.00 900,00
20 816.00 835.00 §51.00 564,00 877.00
40 796.00 820,00 £38.00 £53,00 861,00
60 780.00 798.00 £20.00 £32.00 836,00
80 779.00 797.00 E10.00 £18.00 823.00
100 757.00 776,00 795,00 . 76,00 798.00
0 821.00 E42.040 £58.00 £73.00 866,00
20 782,00 814,00 £38.00 £51.00 856.00
40 771.00 792,00 §15.00 £25.,00 835,00
60 767,00 519,00 809,00 £19.00 823,00

80 751.00 778.00 756.00 £02.00 8066.00



(3333238389
file reeuested 210.c
KAKKKKXEKRE

comb. Fress, - Fr (mm water dgade) 19.00 .

cross flow temr. - tr (dedree celsius) 565,00

comb. air flow rate — mcr (mm water diff,) 29.00

cool air flow rate - mkr (mm water diff.) 56,00

natural gss flow rate - mdr (mm water diff.) 16.00

natural gas total Fress. — pssr (rsi dgade) 0.00

air total rress. - Psar (am water dadge) 0.00

Jet tewms, -~ tir (dedree celsius) 33.00

sinsgle Jet flow rate = msdr (s.c.fome) 1.27

wall temr, — t5 (dedree celsius) 267.00

wall temr, - té (degree celsius) 341.00

wall temr., - t7 (dedree celsius) 343,00

wall tems, - t8 (desree celsius) 373.00

wall temr, - t9 (dedree celsius) 302,00

wall temr, - t10 (dedree celsius) 308.00

me = 0.0161555 ke/sec

mk = 0.0703432 kdg/sec

mg = 0,001200 ke/sec

m = 0.087499 hke/sec

¢ = 98286.4 rascal

t = B38 degree kelvin

tJd = 306 dedree kelvin

tS = 540 dedree kelvin

té6 = 614 dedree kelvin

t7 = 616 desgree kelvin

t8 = 646 dedree kelvin

t? = 575 dedree helvin

t10= 581 dedree kelvin

ra = 0.4087 ksg/cubic meter

roJ= 1,1192 kd/cubic meter

v = 7.74 meter/sec

msd= 0.0006642 ks/sec

vd = 14.94 meter/sec

dr = 2,74 density ratio

Jd = 9.7 momentum ratio

fr = 10078 froude number

sT = 4,94 sracing ratio
Ft radius andle t1i t12 t13
1 ?5 0 779.00 768,00 679.00
2 95 20 763.00 754.00 688.00
3 99 40 760.00 753.00 696.00
4 95 60 760,00 757.00 704,00
) 95 80 755.00 758,00 710.00
é 95 100 755.00 762.00 720,00
7 5 120 757.00 768,00 735.00
8 95 140 763,00 772,00 747 .00
g 95 160 762.00 770.00 750,00
10 @5 180 765.00 770.00 742.00
11 85 0 768.00 733,00 675.00
2 85 20 766,00 731.00 684,00
13 8S 40 767.00 743.00 697.00

268 -

ti4

735.00
731.00
728.00
732,00
737.00
745,00
752,00
757.00
765.00
766.00
727.00
731.00

742,00

tisS

743.00

. 740,00

728.00
730.00
732,00
733,00
738.00
743,00
735,00
758.00
728.00
733.00

740.00
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25

25
15
15
15
15
15

2

60
80
100
120
140

- 160

180

20
40
60
80
100
120
140
160
i80

© 20

60
80
100

120

180

100

765,00 7

765.00
764,00
76%9.00
766.00
769.00
762,00
777.00
787.00
783.00
782.00
7835.00
784,00
782.00
775.00
767.00
763.00
803.00
806,00
803.00
797.00
792.00
782.00
778.00
76%9.00
767.00
757.00
823.00
823.00
809.00
803.00
797,00
778,00
771.00
765.00
758,00
757,00
834.00
828.00
818.00
805.00
784.00
776.00
767.00
756.00
839.00
831.00
812,00
797.00
779.00
770.00
759.00
828.00
814.00
802,00
783.00
773,00
754,00
810.00
796.00
771.00
771.00
747,00

289

750,60

735.00
764.00
770.00
772.00
76%9.00
768.00
704.00
731,00
747.00
762.00
773.00
781.00
781.00
779.00
775.00
772.00
727.00
754.00
773.00
781.00
750,00
785.00
788.00
781.00
782,00
770.00
772,00
792.00
793.00
799.00
799.00
787.00
785.00
785.00
776,00
768.00
812.00
§i%.00
815,00
808.00
797.00
789.00
783,00
768.00
8446.00
§43.00
822.00
807,00
7926.00
788.00
777.00
847.00
834,00
823.00
803.00
794.00
771.00
833,00
826.00
799.00
792.00
775,00

705,00

717.00
738.00

750.00

767.00
764.00

761,00

658,00
685.00
703.00
725.00
748.00
770,00
778,00
785.00
780,00
779.00
671.00
702,00
734.00
T85.00
774,00
787.00
796,00
789.00
791,00
79,00
716,00
758.00
773.00
792.00
797.00
797,00
794,00
794.00
786.00
773.00
779.00
801,00
808B.00
808.00
80%9.00
845,00
794,00
778400
£:49,00

“42.00
829,00
819.00
8C%.00
862.00
78%.00
858,00
821,00
837.00
§i3.00
807.00
785.00
851,00
847,00
52,00
807.00
793.00

742,007

751,00
761.00
765.00
766.00

769,00

770.00
729.00
746.00
753.00
767.00
774.00
786.00
785.00
782,00

783.00

780.00
761,00
775.00
790.00
793.00
800.00
807.00
803.00
793.00
793.00
785.00
801.00
816.00
817.00
823.00
820.00
810.00
805.00
797.00
788.00
778,00
842,00
844,00
845.00
837,00
823.00
513.00
600,00
“82.00

T 564,00

868,00
£51.00
840.00
£23.00
£13.00
793.00
875.00
248.00
£€353.00
£29.00
817.00
790,00
872,00
£€56.00
&§:8.00
818.00
810.00

"T738.60
738.00
745,00
747.00
755.00
762.00
764.00
725,00
749.00
753.00
764,00
762,00
763,00
771,00
773.00
784,00
782,00
771,00
787.00
792,00
790,00
789,00
793.00
796.00
794.00
796,00
791,00
816,00
826,00
820,00
815,00
813,00
807.00
804,00
799.00
793,00
786,00
852,00
861.00
850,00
836.00
819.00
811,00
804,00
788.00
875,00
875,00
861,00
843.00
824.00
816,00
797.00
887.00
882,00
860,00
836,00
820,00
796.00
884,00
860.00
844,00
825,00
804,00

rdg.
210. c
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KIOKKR KKK KK
file recuested 2it.c
13322833384

comb, PrEss. - FT (mm water dade) 19.00

cross flow temr. — tr (degree celsius) 565,00

comb. 3ir flow rate - mcr (am water diff.) 29.00

cool air flow rate - mkr (mm water diff.) 96.00

natural gas flow rate — mdr (mm water diff.) 16.00

natural dga3s total sress. - Fsdr (rsi dade) 0,00

air total Fress. ~ rsar (mm water dage) 0,00

Jet temr., ~ tdr (dedree celsius) 33.00

single Jet flow rate - asdr (s.c.fem.) 1.39

wall temr., - t5 (dedgree celsius) 265.00

wall temr. - té6 (dedgree celsius) 345.00

wall temr. ~ t7 (dedsree celsius) 342.00

wall temr., - t8 (dedree celsius) 374,00

wall Ltemr, - t9 (desree celsius) 300.00

wall temr, - t10 (desree celsius) 307.00

me = 0,0161355 kg/sec

mk = 0.0703432 kd/sec

mg = 0.,001200 kg/sec

m = 0,087699 ks/sec

F = 98286.4 rascal

t = 838 dedgree hkelvin

tJ = 306 desgsree hkelvin

tS5 = 538 desree kelvin

t6 = 618 dedgree kelvin

t7 = 615 dedgree kelvin

t8 = 647 dedree kelvin

t9 = 573 desree kelvin

t10= 580 desgree kelvin

ro = 0.,4087 kdg/cubic meter

rod= 1.1192 kdg/cubic meter

v = 7.94 meter/sec

med= 0,0007296 ks/sec

vd = 16.41 meter/sec

dr = 2,74 density ratio

J = 11.7 momentum ratio

fr = 12159 froude number

sr = 4,94 sracing ratic

Ft radius ansgle tit tiz ‘413 t14 t15
1 25 [} 502.00 764,00 683.00 731.00 73%2.00
2 99 20 753,00 744,00 685,00 718.00 719,00
3 95 40 755,00 742.00 693.00 724.00 723.00
4 95 60 745.00 744,00 698.00 723.00 724.00
S 25 80 746.00 752.00 709,00 731.00 724,00
6 23 100 744.00 753.00 719.00 739.00 731,00
7 95 120 747 .00 758,00 731.00 744,00 730.00
8 95 140 750,00 758.00 736.00 744,00 736400
9 95 160 753.00 759,00 741.00 748,00 741,00
10 93 18¢ 749,00 754,00 73%.00 756,00 750,00
11 85 0 760.00 717.00 674,00 715.00 713.00
12 85 20 755.00 720,00 686,00 726.00 722.00

13 83 40 754.00 730,00 693.00 748.00 ?24.00
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60

80O
100
120
140
160
180

20
40
60
80
100
120
140

160

180

100
120

20
40
60
80
100

20
40

80

756.00
752.00
756.00
761,00
759.00
762,00
756.00
773.00
777.00
774.00
771.00
76%.00
770.00
773.00
768,00
765.00
757.00
801.00
801.00
799.00
790,00
789.00
777.00
772.00
769.00
763,00
756.00
822,00
821,00
818.00
804.00
791.00
772,00
769.00
761.00
759,00
752,00
837.00
831.00
823,00
803,00
787.00
771.00
764.00
754,00
833.00
829.00
814.00
796.00
778.00
770,00
755.00
838,00
816.00
800.00
778.00
772.00
750,00
813,00
792.00
775.00
774.00
751.00

——-

29
741.00
746,00
753.00
760,00
762.00
767.00
763.00
708.00
728.00
743.00
753.00
762.00
770.00
503.00
774,00
773.00
768.00
721,00
750.00
762,00
774.00
784,00
781,00
782.00
779.00
776.00
770,00
759.00
782.00
793.00
797.00
793.00
782.00
780,00
778.00
774.00
762.00
807.00
816.00
815.00
802.00
797.00
787.00
784.00
767.00
838.00
835.00
823.00
806.00
793.00
787 .00
772.00
851.00
834.00
819.00
798.00
791,00
766.00
839.00
823.00
806,00
793400
774,00

1

701,00
715.00
728.00
746.00
757.00
762.00
760,00 °
673.00
688.00
699.00
721.00
737.00
761.00
$01.,00
779.00
775.00
772.00
674,00
703.00
725,00
74%.00
773,00
77%.00
791.00
787.00
785,00
777.00
705.00
743.00
769.00
783.00
792.00
794,00
790.00
790.00
780.00
770.00
774.00
792.00
801.00
805.00
BO&. 00
802.00
795.00
778.00
823.00
823.00
822,00
B814.00
806,00
797.00
782.00
B850.00
844.00
83Z..0
816.00
805.00
779.00
851,00
844,00
825.4u0
807.00
792,00

738,00
744.00
745.00
758.00
739.00
763.00
76%9.00
728.00
742.00

749,00

756,00
769,00

775.00

778.00
779.00

T 776,00

778.00
750.00
769.00
782,00
788,00
795,00
792,00
795.00

788,00

787.00
785,00
791,00
810.00
815.00
817.00
811.00
809.00
797.00
792.00
784.00
772.00
846.00
840.00
838.00
831.00
827.00
812.00
798,00
780,00
861.00
857.00
851.00
837.00
820.00
805.00
78%.00
875,00
867.00
850.00
832.00
817.00
781.00
870.00
857.00
837.00
821,00
801,00

728,00

730,00
727.00
737.00
749.00
759.00
763.00
719.00
742,00
747.00
745,00
751.00
756.00
7646.00
778.00
773.00
780.00
733.00
776.00
779.00
777.060
781.00
779.00
787.00
792.00
791.00
793,00
796.00
818.00
812.00
809.00
800.00
802,00
797.00
798.00
789.00
776.00
B54.00
854.00
83%.00
822,00
818.00
810.00
796.00
789.00
872.00
871.00
858.00
836,00
819.00
804.00
791.00
886.00
880.00
857.00
840.00
821.00
786,00
884.00
861.00
837.00
826.00
803.00

rdg.

21l,.¢

:



EERXKKRAKX
file reauested 212.c
30K K K KKK K
comb, rress. —~ Fr (mm water dage) 27.00
cross flow temr. - tr (dedree celsius) 380.00
comb., air flow rate - mcr (mm water diff.) 30.00
cocl air flow rate - mkr (mm water diff.) 145.00
natural dgas flow rate - mgr (mm water diff.) 15.00
natural dass total rress. - pssr (rsi dade) 0.00
air total rress. - rFsar (mm water gase) 0.00
Jet temr, -~ tdr (dedree celsius) 32.00
single Jet flow rate - msJdr (s.c.fam.) 1.28
wall Lemr. - 13 (dedree celsius) 158,00
wall temr, — té6 (dedree celsius) 234.00
wall temr., - t7 (dedree celsius) 235.00
wall temr, - t8 (desree celsius) 292.00
wall temp, - 19 (dedree celsius) 208,00
wall temr, ~ 110 (desree celsius) 210.00
me = 0.,0164317 ke/sec
mbk. = 0.,1131910 kg/sec
ms = 0.001162 kd/sec
m = 0.,130785 kd/sec
p = 98364.%9 rascal
t = 603 degree kelvin
td = 305 dedree kelvin
L9 = 431 dedgree kelvin
té = 507 desgree kelvin
t7 = 508 dedgree kelvin
18 = 565 desgree kelvin
t? = 481 desgree kelvin
t10= 483 desiree kelvin
ro = 0.,5249 k€/cubic meter
roJ= 1.1237 kd/cubic meter
v = 9.22 meter/sec
meJ= 0,00066%94 hkd/sec
vd = 14.99 meter/sec
dr = 2,14 density ratio
Jd = 9.7 momentum ratio
fr = 120946 froude number
sr = 7.41 sracing ratio
Ft radius ansgle ti1 112 t13 t14 tis
1 25 0 624,00 599.00 553,00 602,00 420,00
2 95 20 628,00 S597.00 560,00 603.00 628,00
3 95 40 631.00 600.00 564.00 601,00 626,00
4 VA &0 632.00 605,00 572.00 602.00 629,00
S ?35 80 630.00 608.00 579.00 604.00 626.00
é 29 100 630.00 618,00 994.00 608.00 627.00
7 95 120 607,00 60%2.00 594,00 606.00 622,00
8 95 140 620,00 621.00 605,00 613.00 623,00
9 95 160 626,00 627,00 613.00 618.00 625,00
10 ?9 180 618.00 625,00 617.00 621,00 625,00
11 85 0 630.00 578.00 949.00 601,00 631,00
12 85 20 619.00 583,00 554.00 598.00 632.00
13 85 40 611,00 586.00 560,00 S997.00 629.00

‘Y'~:
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60 618.00 601.00 575,00 605,00 633,00
80 629.00 614,00 594,00 614,00 632.00
100 610.00 611,00 602.00 615,00 627.00
120 632,00 630.00 618.00 624,00 630.00
140 627.00 627.00 620.00 627.00 629.00
160 594.00 605.00 604.00 617.00 623,00
180 S587.00 599.00 607.00 ~ 617,00 621.00 Tdg.
0 627.00 581.00 549.00 606,00 638.00 212,c
20 626.00 598.00 571.00 614,00 640,00
40 624,00 607.00 587.00 618,00 638.00
60 623,00 613.00 599.00 622.00 636.00
80 622.00 623.00 615,00 628.00 634.00
100 619.00 622,00 621,00 632,00 634,00
120 610.00 619,00 621.00 629.00 630,00
140 600,00 612,00 620.00 627.00 628.00
160 595.00 608.00 615,00 624,00 624,00
180 592,00 607.00 614.00 621,00 620,00
0 652.00 617,00 S580.00 634.00 649.00
20 652.00 629.00 605.00 637.00 64%.00
40 654,00 640,00 620.00 640.00 647.00
60 632,00 644,00 631,00 €43.00 647.00
80 627.00 630.00 627.00 c27.00 &£39.00
100 616,00 623.00 626,00 634,00 ©33.00
120 609,00 621.00 626.00 632.00 630,00
140 603,00 616,00 624,00 628,00 624,00
160 601.00 613,00 618.00 621,00 &18.00
180 594,00 608.00 614.00 618.00 614,00
0 644,00 636.00 616.00 647.00 652.00
20 642,00 640.00 628,00 648.00 652.00
40 640.00 640.00 633.00 645,00 648.00
60 639.00 640,00 637.00 646.00 646.00
80 623,00 630,00 632,00 &£38.00 637.00
100 612,00 620.00 627,00 633.00 630.00
1206 604.00 616.00 622,00 6246.00 622,00
140 601.00 614,00 618,00 616.00 613.00
160 600,00 609,00 611.00 609.00 605,00
180 591.00 601,00 604,00 604.00 602,00
0 646.00 631.00 642,00 633.00 653.00
20 643,00 648.00 644,00 652,00 64%9.00
40 640,00 645,00 642.00 647,00 644,00
60 632,00 639.00 639.00 642,00 £40.00
80 638,00 638,00 636,00 637.00 €34.00
100 626.00 627.00 627 .00 627.00 623.00
120 614,00 618.00 620,00 616,00 61i1.00
140 596.00 604,00 607.00 602,00 601,00
0 651,00 658,00 656.00 660.00 655.00
20 656,00 659.00 654,00 654.00 649,00
40 653.00 655.00 651.00 649,00 644,00
60 647,00 646.00 643,00 641.00 636,00
80 631,00 632,00 631,00 631,00 627.00
100 622,00 621,00 620.00 614.00 610.00
120 611.00 608.00 607.00 602,00 999,00
0 664,00 667.00 659,00 658,00 652.00
20 660,00 661,00 656.00 651,00 644,00
40 649,00 649,00 647 .00 643,00 638.00
60 636,00 635.00 633.00 631.00 626,00
80 625.00 624.00 623,00 620,00 615.00
100 612.00 608,00 607.00 602.00 599.00
0 660,00 663.00 65700 654,00 646,00
20 630.00 653.00 651.00 645.00 ¢37.00
40 636,00 638,00 637.00 631,00 29400
60 624,00 625.00 625,00 619.00 614,00

80 607.00 605,00 607.00 603.00 299.00
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KKK RKKEKK
file reauested 213.c
13323333283
comb. rress. — Ppr (mm water dade) 27.00
cross flow temr, - tr (desree celsius) 380.00
comb. air flow rate - mer (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.) 145.00°
natural gas flow rate - megr (mm water diff.) 15.00
natural gas total Fress. — Fsdr (rei dade) 0.00
air total rress. - rsar (mm water gade) 0.00
Jet temr. ~ tdr (degree celsius) 32.00
single Jet flow rate - msdr (s.c.fam.) 1.67
wall temr, - t5 (desree celsius) 159.00
wall temr, - té6 (desree celsius) 239,00
wzll temr., - t7 (dedree celsius} 237.00
wall temr., - t8 (dedree celsius) 294.00
wall temr: - t% (desree celsius) 209.00
wall temr, - t10 (dedree celsius) 211.¢90
me = 0.0164317 ksg/sec
mbk. = 0.1131910 kd/sec
mg = 0,001162 heg/sec
m = 0,130785 ke/sec
F = 9B364.9 rascal
t = 693 desree kelvin
td = 305 dedree helwvin
19 = 432 desree kelvin
té = 512 dedree kelvin
t7 = 510 desgsree kelvin
t8 = 567 desree kelvin
t9 = 482 dedgree kelvin
t10= 484 dedree kelvin
ra = 0.95249 kd/cubic meter
rod= 1.1237 kg/cubic meter
v = 9,22 meter/sec
msJd= 0,0008760 kdg/sec
vd = 19.62 meter/sec
dr = 2.14 density ratioc
J = 9.7 momentum ratio
fr = 20713 froude number
sr = 7.41 sracing ratio
et radius andgle ti1 tiz2 t13
1 93 0 398,00 590,00 567,00
2 95 20 605,00 388.00 366,00
3 95 40 607,00 589.00 $569.00
4 9% 60 605,00 590.00 570.00
S 85 80 608,00 596.00 579.00
é 95 100 605.00 600.00 583.00
7 95 120 600.00 599.00 o86.00
8 95 140 596.00 604,00 5923.00
2 % 160 593.00 603,00 599.00
10 99 18¢ 584,00 399.00 598,00
i1 89 0 611,00 374.00 560.00
12 85 20 611.00 575,00 360,00
13 85 40 617.00 587.00 569,00

t14

609.00
601,00
598.00
597.00
598,00
600,00
603.00
604.00
608.00
607.00
5%6.00
592.00

599,00

tis

622,00
627.00
625,00
623,00
622.00
622.00
621.00
620,00
617,00
616.00
631.00
630,090
633.00



oy

85

85
85
85
85
85
83
75
75

7%

75
73
75
75
75
75
65
65
65
65
65
65
65
65
65
63

55

55
55

S5

95

S9
55
S5
ST
45

45
45

45
43
43
45
33
33
33
39
35
35
35
25
25

29

25

23
25
15
15
15
15
15

80
100
120
140
160
180

20

40

80
100
120
140

T 160

180

20
40
60
80
100
120
140
160
180

20
40
60
80
100
120
140
160

ol

T620.00

612,00
616,00
607,00
623,00
612,00
592,00
616.00
619.00
621.00
617,00
617.00
607,00
601.00
596.00
589,00
585.00
625,00
625.00
623.00
623.00
617,00
608,00
601.00
594,00
594,00
590.00
638,00
637,00
629.00
625,00
618,00
607.00
601,00
597.00
594,00
587.00
652,00
655,00
638.00
641.00
635.00
625.00
617,00
609,060
663,00
645,00
637.00
626,00
614,00
604,00
596.00
652,00
647,00
634,00
624,00
610,00
595,00
648.00
641,00
623,060
614,00
596,00

608,00
609.00
624.00
615.00
602,00
289,00
576.00
593.00
602,00
608,00
609,00
607,00
605.00
601,00
599.00
572.00
592,00
603,00
612,00
617.00
613.00
609,00
606,00
607.00
602,00
603.00
616.00
620,00
623,00
622,00
615,00
611.40
408.00
605,00
597.00
635,00
644,00
636,00
638.00
633,00
624,00
618.00
606.00
660430
646,00
640,00
632,00
622,00
611.00
601.00
659.00
653,00
635,00
625,00
616,00
600.00
656,00
649,00
631,00
619.00
603.00

994,00
603.00
612.00
611.00
603.00
$51.00
560.00
576.00
586.00
597.00
608,00
610,00
611.00
605.00
606.00
533.00
574.00
588.00
600.00
612.00
616.00
616,00
613,00
612,00
605.00

580.00
600,00

609.00
618,00
621,00
619.00
617.00
613.00
607,00
598,00
615.00
631,00
629.00
633.00
629.00
623,00
617.00
604,00
647 .00
643,00
637.00
631,00
624,00
615,00
603,00
653.00
649,00
63%.00
631.00
618.00
602,00
654,60
649,00
632,00
622,00

604,00
609,00
613,00
619,00
618,00
613.00
592,00
596.00
603,00
609,00
614,00

620,00

621,00
619.00

612.00

613.00
601.00
611.00
615.00
621.00
626.00
625.00
623.00
619.00
613.00
609.00
627,00
631.00
629,00
630.00
630.00
626400
620.00
612,00
605.00
597.00
646,00
645.00
640,00
638.00
631,00
624,00
614.00
6060.00
658,00
651.00
643.00
635.00
626,00
612,00
599.00
656.00
650,00
641.00
629,00
617.00
598.00
653.00
644,00
627.00
&€17.00
602.00

629,00

625.00
622.00
621.00
623.00
621.00
616,00
637.00
635.00
634,00
629.00
630,00
628,00
624.00
617.00
612.00
612.00
640.00
639,00
634,00
635.00
633.00
628.00
621.00
615.00
609.00
605.00
649,00
647,00
641.00
637.00
631.00
624,00
614,00
607.00
601,00
597.00
654.00
649.00
643.00
638.00
629.00
618.00
608.00
598.00
&654.00
648.00
641.00
634,00
622.00

607,00

596.00
651.00
644.00
638.00
626400
612.00
595.00
648.00
635.00
624,00
612.00
600,00

xdg.
213.3
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1382243334
file reaquested 214.c
KERKEXKKKE
comb. Press, ~ fr (mm water dgade) 28.00 -
cross flow temr, - tr (dedree celsius) 380,00
comb. 3ir flow rate - mcr (mm water diff,) 30,00
cool air flow rate - mkr (mm water diff.) 145.00
natural sas flow rate - mdgr (mm water diff.) 15.00
natural dgas toial rress. - fsdr (Psi gasge) 0.00
air total rress. - rsar (mm water dade) 0.00
Jet temr. -~ tJr (dedree celsius) 32,00
single Jet flow rate - msdr (s.c.foms) 1.84
wall temr. - t5 (dedree celsius) 161,00
wall temr. - té6 (dedree celsius) 240.00
wall temr, - t7 (desree celsius) 238.00
wall temr, - 18 (degree celsius) 2946.00
wall temp. - t9 (dedree celsius) 210.00
wall temr, - t10 (dedree celsius) 211,00
mc = 0,0164317 ke/sec
mk = 0.1131910 ks/sec
meg = 0,001162 kg/sec
m = 0,130785 kd/sec
= 98374.7 rascsal
t = 653 desgree kelvin
td = 303 degree kelvin
tS = 434 dedgree kelvin
té = 513 dedree kelvin
t7 = 8511 dedree kelvin
tB = 569 dedree kelvin
L9 = 483 dedgree kelvin
t10= 48B4 dedree kelvin
ro = 0,5249 kg/cubic meter
roJ= 1,1238 kg/cubic meter
v = 9.22 meter/sec
msJ= 0.,0009623 ks€/sec
vd = 21,55 meter/sec
dr = 2,14 density ratio
J = 11.7 momentum ratioc
fr = 24990 froude number
sr = 7.41 sracing ratio
et radius andle t11 ti2 t13 ti4 t15
1 253 [} 599.00 591.00 570.00 610,00 625,00
2 93 20 605.00 590.00 573.00 607 .00 628,00
3 95 40 607.00 391.00 573,00 603.00 626,00
4 95 60 607,00 593.00 577.00 603,00 627.00
S 95 80 605,00 595.00 580.00 601.00 621.00
é 9% 100 601.00 597.00 583.00 602,00 619.00
7 $5 120 595,00 595,00 588.00 603,00 618.00
8 2% 1490 593.00 601,00 922.00 606.00 619,00
9 @3 1460 590,00 601.G0 595.00 606,00 617,00
10 L] 180 584,00 596,00 997.00 607.00 618,00
11 B85 0 610,060 579.00 564.00 598.00 630.00
12 85 20 609.00 576,00 563.00 593.00 628,00
13 BS 40 610.00 582.00 568,00 594.00

62600
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60 C 607.00 T SB7.00° 73,60 7777800 T 425,00
80 609.00 596.00 583.00 604,00 625.00
100 601,00 597.00 588.00 603.00 617.00
120 600,00 602,00 S97.00 T 610.00 621,00
140 591,00 601.00 601,00 613.00 620,00 rdg,
160 586.00 597.00 601,00 612,00 618.00 214,¢
180 581.00 $93.00 598,00 409,00 T 612,00
0 613,00 562,00 552.00 587,00 631,00
20 614,00 573.00 561.00 593.00 630.00
40 615,00 585.00 570.00  598.00  429.00
60 615,00 596,00 584.00 406,00 628,00
80 611,00 602,00 593.00 611,00 626.00
100 406.00 333.00 603,00 616,00 624,00
120 600,00 607.00 606.00 616.00 621.00
140 591,00 602.00 608,00 616.00 615,00
160 588.00 600,00 331.00  TE11.,00 T 610.00
180 584,00 596,00 602,00 610,00 609,00
0 624,00 568.00 556.00 596.00 640.00
20 623,00 584,00 570,00 604.00 639,00
40 346,00 596,00 583.00 609,00 633,00
60 618.00 605.00 596.00 617.00 632.00
80 615,00 611,00 604,00 620.00 628,00
100 605,00 609.00 611.00 621,00 622,00
120 596.00 605,00 609,00 617.00 615,00
140 600,00 335.00 611,00 343,00 611,00
160 591,00 604,00 608.00 611,00 606,00
180 586.00 599.00 604,00 607.00 602,00
0 629.00 585.00 566,00 614,00 645,00
20 630,00 601.00 587.00 620,00 644,00
40 634,00 343,00 603,00 626.00 641,00
60 622,00 616.00 611,00 626.00 636,00
8O 613,00 616.00 615,00 625.00 627,00
100 604.00 612,00 617,00 624,00 621,00
120 597.00 608,00 613.00 616.00 610,00
140 592.00 604,00 607.00 607.00 601,00
160 592,00 601.00 604,00 602,00 598.00
180 600,00 600,00 600,00 599.00 5%97.00
0 654,00 625,00 603.00 641,00 651,00
20 651,00 631.00 617,00 640.00 649,00
40 648.00 635,00 626,00 641,00 645,00
60 640,00 630,00 626.00 634,00 637.00
80 628,00 626,00 623.00 628,00 626,00
100 619,00 619,00 617,00 617.00 613,00
120 599,00 606,00 608,00 607,00 601,00
140 597.00 600,00 599,00 595,00 592,00
0 649,00 642.00 630.00 652.00 652,00
20 643.00 641.00 632.00 645,00 646,00
40 634,00 634,00 630.00 639,00 638.00
&0 625,00 629.00 626.00 632.00 632,00
80 611,00 616,00 618.00 620,00 617.00
100 603.00 610,00 613,00 611.00 606,00
120 595,00 600.00 600,00 596.00 592,00
0 654,00 657.00 650,00 657.00 653.00
20 642,00 646.00 642,00 647,00 643,00
40 631.00 635,00 634.00 637.00 634,00
60 618.00 622,00 624,00 624,00 623.00
80 610.00 614,00 616,00 613,00 610,00
100 596.00 599,00 600,00 595.00 592,00
0 654.00 657.00 651.00 651,00 644,00
20 637.00 645.00 643,00 641,00 634.00
490 626,00 632,00 631.00 629.00 625,00
60 612,00 618.00 618,00 617.00 613,00

80 992.00 398,00 602,00 597.00 593.00
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- KEKKERXKKXK
file reauested 215.c
123223328338
rress, — pr (mm water dage) 18,00 )
cross flow temr. - tr (dedree celsius) 563.00
air flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mkr {(mm water diff.) 64,00
natural gas flow rate - mgr (mm water diff.) 15.50
natural sgsas total press. - psdr (rsi dade) 0.00
air total eress, - rsar {(am water sadge) 0.00
- tJdr (dedree celsius) 32.00
e Jet flow rate - msdr (s.c.fem.) 1.03
temr, - t5 (desree celsius) 194,00
temr., ~ t6 (degree celsius) 297.00
teme. - t7 (dedree celsius) 293.00
temr. - t8 (dedree celsius) 358,00
temr. - 19 (desree celsius) 253%.00
temr. - t10 (dedgree celsius) 270.00
0.0164317 kd/sec
0.0752000 k&/sec
0.,001181 kd/sec
0.,092813 kd/sec
98276.,6 rascal
836 dedree kelvin
305 dedree kelvin
447 desgree helvin
870 dedree kelvin
566 desiree kelvin
631 dedree kelvin
532 desree kelvin
543 desree kelvin
0.,4096 kg/cubic meter
1.1227 kd/cubic meter
8.38 meter/sec
0,0005387 ke/sec
12.08 meter/sec
2.74 density ratio
S.7 momentum ratio
6583 froude number
7+41 spacing ratio
radius 3andle tii t12 t13
95 0 803.00 768,00 684,00
95 20 814.00 761.00 690,00
99 40 823.00 771,00 702,00
25 40 822,00 771.00 705,00
95 80 821.00 779.00 714,00
95 100 826.00 794.00 735.00
95 120 825.00 801.00 747 .00
95 140 821.00 808.00 763,00
@5 160 811.00 800.00 762.00
95 180 798.00 796,00 760.00
83 [V] 822,00 740,00 675.00
85 20 826.00 742,00 687,00
85 40 706.00

828.00

757.00

t14

752.00
744,00
750.00
748,00
750.00
758,00
768.00
775.00
766.00
765.00
748,00
752.00

759.00

tio

771.00
777.00
791,00
788.00
790.00
793.00
794.00
798.00
785.00
780.00
793.00
802,00
805,00

T
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100
120
140
160
180

20
40
60
80
100
120
140

"828.00

829.00
830.00
824,00
810,00
801.00
783,00
825,00
831.00
824.00
824,00
823,00
809.00
804,00
789.00
778.00
768.00
832.00
831.00
824,00
824,00
811,00
803.00
787,00
772,00
760.00
747,00
835,00
840,00
829.00
823,00
806,00
782,00
768.00
757.00
745,00
738,00
839,00
843,00
827,00
813,00
793.00
770,00
753.00
739,00
840.00
831.00
817.00
793,00
777400
755.00
735,00
839,00
823.00
801.00
779,00
761,00
734,00
811,00
793.00
770,00
759.00
725.00

T 299

772,00
787.00
803.00
807.00
799.00
791.00
779.00
729,00
752.00
770.00
785,00
795.00
791.00
795.00
780.00
771.00
765,00
758.00
780,00
789.00
802.00
798.00
792.00
781,00
764,00
756.00
746,00
798.00
813.00
812.00
814,00
799.00
776400
763,00
752.00
738,00
728,00
827.00
833.00
821.00
809,00
790.00
764,00
748,00
729.00
841,00
834.00
820.00
795.00
775.00
752,00
723.00
845.00
831,00
808.00
783.00
760,00
723,00
823.00
B06.00
783.00
764.00
724,00

- . e . -

721,00
744,00
762.00
777.00
778,00
777.00
767400
673,00
701.00
727.00
752.00
768,00
772,00
780,00
776 .00
769,00
763,00
695,00
735,00
759,00
779.00
780,00
781,00
775.00
763,00
757.00
746.00
754.00
782,00
793,00
800,00
788,00
773.00
765,00
757.00
742,00
723.00
803,00
816,00
80%9.00
797.00
785,00
765,00
748,00
724.00
827.00
825,00
811,00
791.00
770,00
751.00
723.00
833,00
826.00
802.00
779,00
754,00
720,00
820,00
807.00
782,00
760,00
727.00

767,00
777.00
785.00
789.00
786.00
788.00
778.00
763,00
769,00
777.00
789.00
789.00
786,00
790.00
786.00
776.00
773.00
782.00
794,00
796.00
803.00
791.00
790.00
785.00
771.00
763,00
755.00
812.00
815.00
B15.00
809,00
793.00
778.00
772,00
757.00
738.00
723,00
830.00
828,00
818.00
797.00
785,00
767.00
743,00
717.00
831.00
824.00
805.00
790,00
769.00
745,00
714,00
832.00
818.00
792,00
772.00
747,00
704.00
815.00
796,00
770,00
747,00
713,00

805,00

806,00
808,00
B02.00
794.00
800.00 Y4ge
786.00 215.¢
810.00
809.00
810.00
810,00
804.00
791.00
794.00
792.00
779.00
777.00
809.00
814.00
811,00
809.00
797.00
787.00
782.00
772,00
761,00
751.00
814.00
816.00
813.00
803,00
790,00
775.00
766,00
748.00
732.00
722,00
823.00
820,00
B08.00
793.00
7680.00
760,00
732,00
712.00
820.00
814.00
795.00
779.00
759 .00
736.00

'707.00

B20.00
802,00
77%9.00
760,00
738.00
697.00
802,00
780,00
756400
736400
703.00
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coab. Fress, - fr (mm water dadge) 18.00
cross flow temr. - tr (desree celsius) 563.00
comb. air flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff,) 64,00
natural gzs flow rate - mer (mm water diff.) 15.50
natural gas total rress. - rsdr (#si dase) 0.00
air total Fress. - rsar (mm water dade) 0,00 '
Jet temr., - tdir (dedree celsius) 32.00
single Jet flow rate - msJdr (s.c.f.m.) 1.35
wsll tear. - 13 (dedree celsius) 209.00 '
wall temr. - té6 (dedree celsius) 305,00
wall temr, - t7 (dedree celsius) 302.00
wall temr. - t8 (dedree celsius) 365.00
wall temr, - t9 (desgsree celsius) 26%2.00
wall temr. - t10 (dedgree celsius) 275.00
me = 0,0164317 ke/sec
mk. = 0,0752000 kg/sec
mg = 0.001181 ks/sec
m = 0.,092813 hkd/sec
* = 98276.6 rFascsl
t = B34 dedree kelvin
td = 305 dedree kelvin
S = 482 dedgree kelvin
té = 378 dedree kelwvin
L7 = 5735 dedgree kelvin
t8 = 638 dedree kelvin
t9? - T42 desree kelvin
110= 548 dedree kelvin
ro = 0,4096 ksg/cubic meter
rod= 1,1227 ksg/cubic meter
v = 8,38 meter/sec
msd= 0,0007034 k&/sec
vd = 13.77 meter/sec
dr = 2,74 density ratio
J = $.7 momentum ratio
fr = 11226 froude number
sr = 7.41 sracing ratio
=t radius ansle t11 ti12 t13
1 93 0 813.00 782.00 697.00
2 935 20 817.00 769.00 712.00
3 93 40 823,00 772.00 7192.00
4 9% &0 821,00 775.00 722,00
3 95 80 825.00 780,00 728,00
é $5 100 829.00 790.00 741,00
7 95 120 825,00 797.00 744,00
8 95 140 820.00 805.00 757.00
g 29 160 807,00 799.00 755,00
10 99 1890 803.00 801,00 760,00
i1 85 0 822.00 744,00 629,00
12 85 20 821.00 734.00 702,00
13 B85 40 816.00 747.00 715,00

ti4

757.00
757.00
754.00
756,00
754.00
764.00
767.00
768.00
766,00
76%.00
745.00
738.00

747,00

t1s

773.00

796400

795.00
797.00
792.00
799.00
795.00
797.00
770,00
789.00
791.00
794.00
799.00



85 60 822,00 761.00 724,00 759,00 801.00
85 80 818.00 766.00 729,00 755.00 789.00
85 100 - 816.00 782,00 747,00 772,00 799,00
85 120 808.00 784.00 750.00 748,00  789.00
85 140 799.00 788.00 761.00 770.00 785.00
8% 160 789.00 782,00 762.00 772.00 785.00 Tdg.
85 " 180 780.00 777.00 763,00 775.00 " 787.00 216.0
75 0 823,00 713.00 4688.00 741.00 804.00
75 20 814,00 727.00 700.00 747,00 802.00
75 40 815.00 750.00 721,00 783,007 7 B0S5.00
75 60 814.00 763.00 733.00 770.00 799.00
75 80 814.00 775.00 749.00 773.00 795.00
75 100 805.00 787.00 767.00 783,00 7 793.00
75 120 794,00 784,00 770.00 778.00 787.00
75 140 780.00 774.00 762,00 770.00 773.00
75 160 767.00 765.00 758.00 T 768.00 7 748,00
75 180 760,00 757.00 753.00 761.00 761,00
65 0 828.00 726,00 692,00 763,00 823.00
65 20 829.00 754,00 722,00 775.00 813.00
65 40 814.00 765,00 735.00 778.00 808.00
65 60 820.00 781,00 757.00 786,00 805,00
65 80 807.00 785.00 768.00 786,00 797.00
65 100 795,00 780.00 768.00 778.00 783.00
65 120 782.00 776,00 776.00 777.00 775.00
65 140 768.00 761.00 762,00 771.00 769,00
65 160 757.00 753.00 TE3.00 764,00 756.00
65 180 749,00 744,00 747,00 755,00 747,00
55 0 835.00 759,00 711,00 788.00 820,00
55 20 833,00 780,00 749,00 799,00 821,00
55 40 825,00 792.00 768.00 £00.00 811.00
55 60 816.00 794,00 778.00 796,00 801.00
55 80 804.00 792.00 782.00 789.00 790,00
55 100 779.00 775.00 767.00 773.00 771,00
55 120 768,00 765,00 762,00 767,00 760.00
55 140 751.00 746,00 748.00 751.00 741.00
55 160 741,00 737.00 735.00 733,00 724,00
55 180 735.00 725,00 727.00 725.00 719.00
45 0 838.00 796,00 764.00 €20.00 827.00
45 20 824,00 805.00 783,00 816.00 818.00
45 40 822.00 805,00 792.00 811,00 811,00
45 60 809.00 800.00 7%0.00 795.00 792,00
45 80 790,00 786.00 780.00 181,00 778,00
45 100 768.00 763,00 760,00 763.00 757.00
45 120 755.00 751.00 749,00 744,00 733.00
45 140 738.00 727.00 724.00 715,00 709,00
3s 0 84%.00 835.00 815.00 £37.00 829.00
35 20 834.00 827.00 813.00 £21.00 811.00
35 40 817.00 B11.00 801.00 £07.00 800,00
35 60 793.00 792,00 786.00 786,00 778,00
35 80 775.00 774,00 769.00 768,00 761.00
35 100 754.00 751.00 749,00 740,00 730,00
35 120 737.00 725.00 720.00 710,00 704,00
25 0 836.00 837.00 827.00 £29.00 821.00
25 20 81%9.00 826.00 820.00 £15.00 803.00
25 40 802,00 803.00 802.00 794,00 781.00
25 &0 780.00 783,00 777.00 772,00 763,00
25 80 756.00 758.00 750.00 743,00 734,00
25 100 739.00 730.00 723.00 709,00 702.00
15 0 822.00 832,00 825.00 8:8.00 808.00
15 20 795,00 812,00 812.00 € °3.00 781.00
is 40 772.00 784,00 781,00 757400 752.00
15 &0 762,00 767,00 765,00 749,00 737.00
i5 80 726,00 724.00 725.00 712,00 702,00
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(3222233 ¢4
file reauested 217.c
KEKKKEK KKK
comib, PTESS. — FI (M water sas=e) 18.00
cross flow temr., ~ tr (dedree celsius) 565.00
comb. air flow rate - mcr (mm water diff.) 30.00
cool air flow rate - mkr (mm water diff.) 60.00
natural gas flow rate - mgr (mm water diff.) 15.50
natural das total Fress. - pssSr (rsi dase) 0.00
gir totel rress., - psar (mm water dgade) 0.00
Jet temr, - tir (dedgree celsius) 33.00
sirigle Jet flow rate - msdr (s.Cofomms) 1.44
wall temr. - t0 (desgsree celsius) 218.00
wsll temr. - 16 (degree celsius) 311.00
wall temr. - t7 (dedree celsius) 313,00
wall temr. -~ t8 (dedgree celsius) 3467.00
wall temr. - t9 (degree celsius) 279.00
wsll temr, - t£10 (desree celisius) 288.00
me = 0.0164317 ks/sec
mk. = 0.0728121 kg/sec
mg = 0.001181 kd/sec
m = 0,090425 hkd/sec
= = 98B276.6 rascal
L = 838 desiree kelvin
td = 306 dedree kelvin
S = 491 degree kelvin
té = 584 desree kelvin
t7 = 3B6 degree kelvin
t8 = 44C degree kelvin
t% = 552 desree kelvin
t10= 561 desree kelvin
ro = 00,4086 ksg/cubic meter
rod= 1,1190 kd/cubic meter
v = 8,19 meter/sec
msJ= 0.0007531 kdg/sec
vd = 16.94 meter/sec
dr = 2,74 density ratio
J = 11.7 momertum ratio
fr = 12959 froude number
sr = 7.41 sracing ratio
(34 radius 2andgle ti11 ti2 t13
1 9?5 0 824,00 795.00 721.00
2 95 20 82%.,00 783.00 728,00
3 5 40 830.00 780.00 728400
4 25 60 835.00 787400 737.00
3 95 80 837.00 793.00 748.00
é (3] 100 839.00 802.00 748.00
7 ?5 120 838.00 805.00 759.00
8 95 140 831,00 812,00 763,00
e g9 160 815,00 §09.00 770.00
10 g3 180 808.00 807,00 767.00
11 8% 0 832,00 752.00 717.00
12 85 20 826,00 746,00 719.00

13 83 40 827.00 486.00 457.00

ti4

771.00
767.00
765,00
769.00
773.00
768.00
778.00
774,00
777 .00
77%9.00
753.00
752.00

756,00

t1s

782.00
801.00

'B01.00

806.00
807.00
B01.00
806.00
800.00
801.00
802,00
799.00¢
§04.00
803.00
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60
80
100
120
140
160

100

825,00

823,00
818.00
814.00
800.00
794,00
789.00
835.00
822.00
818,00
820.00
820.00
80%.00
798.00
787,00
778.00
769.00
832.00
829,00
822,00
822,00
812,00
795.00
787,00
773.00
762,00
756,00
840.00
831.00
826.00
818.00
808.00
785,00
771.00
760.00
746.00
737.00
846.00
837.00
824,00
813.00
793.00
771.00
760,00
743.00
850,00
83%9.00
821.00
797,00
779.00
763,00
744.00
848,00
825,00
805.00
785.00
769.00
746.00
831.00
810.00
783.00
772.00
738.00

303

769,00
776.00
786,00
793.00
790.00
790.00
784.00
721.00
833.00
748.00
766.00
776,00
784,00
787.00
778,00
771.00
767.00
723.00
745,00
765.00
778.00
786.00
783,00
778,00
768,00
758,00
752,00
746,00
771.00
784.00
792,00
791,00
781,00
768,00
755.00
742,00
729.00
789.00
806,00
804.00
801.00
788.00
771.00
757.00
733.00
828.00
824.00
812.00
797.00
778.00
757 .00
732,00
849.00

25.00
810.00C
792,00
769,00
737.00
842,00
824.00
795.00
776,00
736,00

738.00
742,00
752.00
763.00
766,00
769.00
768.00
707.00
715.00
724,00
738.00
732,00
764,00
770.00
769.00
764.00
739.00
702,00
720,00
741,00
735,00
769.00
772.00
772.00
764,00
758.00
752.00
712,00
740,00
763.00
775,00
779.00
773.00
764.00
755.00
744,00
727,00
753.00
779.00
788,00
791,00
780,00
764,00
752.00
732.00
798,00
807.00
799.00
790.00
770.00
752,00
724.00
834,00
819.00
807.00
785,00
759.00
725.00
838.00
823,00
794,00
767.00
734,00

764.00

771.00
772.00
780,00
775.00
777.00

782,00

750.00
754,00
762.00
773.00
780.00
782,00
782.00
782.00
774.00
771.00
760.00
768.00
781.00
781.00
793.00
783.00
781.00
771,00
766.00
761.00
789.00
793.00
799.00
801,00
792.00
782,00
768.00
7537.00
742,00
726.00
817.00
817.00
808,00
800,00
784.00
765,00
748.00
724,00
839.00
8246.00
80%.00
787.00
770,00
746,00
716.00
843.00
823.00
800.00
776400
753,00
709.00
835,00
808.00
779.00
756.00
720.00

803,00
804.00
797.00
796.00
789,00
789,00
790,00
B12.00
810.00
811.00
811.00
807.00
796,00
790,00
784,00
776,00
772,00
822.00
820.00
817.00
808,00
B0, 00
791.00
783,00
767 .0C
754,00
750,00
836.00
828.00
819.00
813.00
798.00
782.00
763.00
747 .00
730.00
719.00
B833.00
826.00
§11.00
797.00
781,00
798,00
741,00
712.00
840.00
823.00
806,00
782,00
765.00
736.00
711,00
832.0¢
810.00
789,00
7660w
742.00
704.00
822.00
788.00
764.00
746.00
710.00

>y
\
>
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file reauested 218.c
XXKEXRKKNXXK
comb. Fress. - FT (mm water gade) 28.00 -
cross flow temr, - tr (dedree celsius) 380.00
comb, a3ir flow rate ~ mcr (mm water diff,) 30.00
cool air flow rate - mkr (mm water diff.) 139,00
natural gas flow rate - mdgr (mam water diff.) 15.00
natural das totsl rress. - rsdr (ssi dadge) 0.00
air total rress. - Fsar (mm water dase) 0,00
Jet temp, ~ t.dr (degree celsius) 32.00
single Jet flow rate — msdr (s.c.foems) 1.2¢6 e
wall temr., - t5 (degree celsius) 164,00
wall temr, - t6 (desree celsius) - 245.00
wall tems. - t7 {(degree celsius) 262.00
wall temr, - t8 (dedree celsius) 308.00
wall temr, - t9 (dedree celsius) 209.00
wall temr, ~ t10 (desgree celsius) 212,00
me = 0,0164317 kd/sec
mk. = 0.,1108244 kd/sec
meg = 0,001162 kd/sec
m = 0.128418 kdg/sec
= = 98374.7 rascal
t = 653 desgsree hkelvin
td = 305 desgree kelvin
t% = 437 dedgree kelvin
té = 518 desree kelvin
t7 = 535 dedree kelvin
t8 = 581 desree kelvin
t9 = 482 desgree kelvin
t10= 485 degree kelvin
ro = 0.,3249%9 kse/cubic meter
roJ= 1,1238 kg/cubic meter
v = 92.05 meter/sec
meJ= 0,0006590 kd/sec
vd = 14,76 meter/sec
dr = 2,14 density ratio
J = 5.7 momentum ratic
fr = 11718 froude number
sr = 4,94 spacing ratio
it radius andle ti1 tiz2 ti13 t14
1 95 0 591.00 8572.00 529.00 583.00
2 ?3 20 592.00 573.00 533.00 584.00
3 25 40 590.00 579.00 542,00 588.00
4 95 60 589.00 585,00 952.00 587.00
S 25 80 $591.00 592.00 563,00 593,00
é 95 100 589.00 596400 579.00 899.00
7 935 120 9593.00 601,00 991.00 603,00
8 935 140 594,00 600,00 595.00 606,00
9 935 160 596.00 603.00 603.00 615,00
10 95 180 601.00 608.00 608.00 612,00
11 85 0 602,00 $564.00 $27.00 588,00
12 85 20 603,00 577.00 541.00 595.00
13 85 40 607.00 550.00 557 .00 600,00

t15

588.00
591.00
S92.00
595.00
597.00
601,00
605.00
607,00
611.00
614,00
592,00
604,00
610.00



g5

8%
85
85
85
85
85
75
75
75
7%
75
75
75
75
73
75
65
63
65
63
65
65
65
65
65
65

55

S5
35
35
5%
53
S
SS9

S9

SS
45
45
45
45
45
45
45
4%
35
35

35
35
33
35
25

23

25
29
29
2%
15
18
15
15
15

Cge T

80
100
120
140
160

609,00

606.00
609.00
611,00
612,00
616,00
615,00
617.00
625.00
625,00
625,00
625.00
625,00
623,00
615,00
597.00
616.00
633.00
639.00
635,00
637.00
632,00
629,00
625,00
622.00
611.00
593.00
623,00
625.00
624.00
623.00
615.00
609.00
604,00
599.00
596.00
588.00
635.00
632.00
630,00
626,00
619.00
610,00
602,00
596.00
640,00
638.00
631.00
622,00
613,00
607.00
601,00
641.00
637.00
632,00
621,00
615,00
603.00
646,00
638.00
636,00
630,00
613,00

© 598.00°

605.00
610,00
615,00
617.00
619,00
621.00
S579.00
602,00
611.00
617.00
624,00
627.00
628,00
624,00
614.00
625.00
612.00
626.00
631.00
634.00
633.00
633.00
632,00
629.00
625,00
613,00
627,00
632,00
635,00
634.00
631,00
625,00
623,00
619.00
614,00
606.00
642,00
643,00
643,00
640,00
633.00
626,00
622,00
616.00
633.00
652.00
647 .00
638.00
632.00
627,00
618,00
658.00
635.00
649,00
639,00
632.00
621,00
665,00
658,00
648,00
641.00
628.00

“574.60

588.00
602,00
615.00
617.00
6€21.00
623,00
539.00
369.00
589.00
600,00
616,00
626.00
630.00
630.00
623,00
628,00
581.00
606,00
617.00
654,00
631,00
633,00
636,00
633.00
630,00
623.00
617.00
629,00
636.00
636.00
636,00
635.00
636.00
634,00
629.00
620.00
640.00
646,00
649,00
649.00
643,00
638.00
634,00
629.00
658,00
662.00
657.00
649,00
643,00
637,00
631,00
667.00
666.00
661.00
651.00
645,00
635,00
677,00
671,00
659,00
652.00
641.00

&08700°

612.00
618.00
626.00
624,00
627.00
¢29.00
609,00
621,00
627.00
628.00
633.00
637.00
637.00
637.00
633.00
633.00
635,00
642.00
644.00
43,00
645,00
643.00
641,00
©40.00
636,00
633.00
646,00
655.00
657,00
656.00
651.00
648,00
646,00
63%9.00
634,00
628.00
660,00
663,00
665,00
664,00
656400
649,00
643.00
635.00
673.00
676,00
671,00
662,00
654,00
647.00
636.00
682,00
678.00
672.00
662,00
654,00
639,00
691.00
683,00
668,00
660.00
644,00

G13066
614,00
619.00
624,00
628.00
631.00
626.00
616.00
627.00
634,00
633.00
636.00
638.00
638.00
637,00
642.00
639,00
643.00
650.00
652,00
648.00
647,00
646.00
641.00
641,00
640,00
638.00
654.00
663,00
665.00
662,00
656.00
651.00
649.00
644,00
638.00
633,00
668,00
672,00
673.00
676,00
661.00
632,00
647,00
637,00
681,00
684,00
677,00
668,00
639.00
650,00
640,00
690.00
685.00
679.00
668.00
658.00
643,00
698.00
688.00
673,00
663.00
645,00

rdg,
218.¢
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